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”  * - either as fluid as oil, or as thic 
= 1 renacious as tar, or quite ſolid. Thbe 
= fluid bitumens are two, Naptha, as £S 
Ra 
= © which differ from each maler in 8 | 
* 5 5 lour and conſiſtence, and ſome other <7 
= properties; ; the naptha is pale, light, 4 
=_ and very inflammable the petroleum 
. ellow, brown, or blackiſh, hea- pv 
3 5 vier and leſs inflammable than nap - 

= - 5 ha: its difference from naptha is 5 5 
= bog to its containing a greater i . 
3 quantity of acid in its compoſition. 
=: Both. theſe oils are found in many _ 

par of the globe, e either floating — 1 
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wriag water, or dripping from the . 
FF crevices of rocks. Mineral Pitch is * 
a bitumen which differs from petro- 


N leum in being thicker, heavier, 
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is a bitumen much. reſembling mine. 
Rpt, i is thrown up.in ali 
the bottom of tl 
morr h ſto d, 


e called the T Dead. ea, ort e + ͤ ä 
; Aſphaltes, from a word 8 - 
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: PRES 4 bitumen. This lakeln the 
time of Eſdras- el ae bitumen re. 
munber wos I did io Sodom ani Gom 


and is gathered by the Arabs on the 
more where i is thieowh., It is ſuid 


to be the ſame ſubſtance which the - 


Y Egyptians uſed in embalming their 
5 mummies, and 1 it was called by them 
n meralis +. This bitumen has 


been found in muy places of Aſia 
and Europe, as well as on the ſhores 


of the Dead ſea; alt that we meet 
with in the \hidps, is either an arti- 
ficial compoſition, or an "European 


afphaltum, the Eaſtern ones being 


Join: — into Europe, but 
* ufed 


N * York p. 285. „„ 


— B. 2. c. 2. by. 


val, whoſe land licih i in clods of pitch®, 2 
The bitumen, floating upon the ſur- 
face of the falt water, is condenſed by 

the heat of the ſun into a ſolid form, 
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uſed by the auh ies th pe 
for their ſhips, or 25 an ingrediene 


a \cHlſtvages the relation 
which theſe four bitumens Bear to 
each other. The moſt tranſparent 


dll of rurpentihe, reſembling: ndp- 


tha; may be chankec int an oil re. 
ſembling petroleum, by ming it 
with: a fmall Pertlen of Ihe acid of 
J with a larger proportion of, 
the abit the mirtufe becomès black 
ud tenatibus, like Barbudoes tar; 
and the proportions of ehe ige 
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dients may be ſo adjuſted; that te 


a, petroleum, Barbados tar, 
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0 other, „ with reſped Libet 555 
7 0 df gen Ik: enters into their 
ances pro- 


| . ion; and the ſubſt 
Cured þy diſtilling pitcoal, or reſi - 
' _ _ Nous vegetables, may furniſh no im 
5 9 probable conjecture concerning the 
=: origin of theſe bitumens, 
1 5 Let us ſuppoſe then a ſubterra· 
|  nequs fire to be ſituated in or newer 
© ſtratum of pitcoal, of turf, f 
© folſil wood, or of any other 5 ſuch. : 
FE bituminous matter; it is manifeſt f 
1 the inflammable air, and the 
different kinds of oils; which were col- 


bvb̃ecd by diſtilling ſmall portions of 
ddeſe ſubſtances, would be elevated 


1 13 by t the heat into the crevices of the 
M 8 ſtrata; the light and 
ſort of an, 


e oil would be a 

| petroleum, the black and tena- 

us oil would be a Barbadoes tar 5 
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n inſlammable, might conſtitute 
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| heat as to become an alphaltum. 
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The oils, not being miſcible wich” 


vater, would be found floating up- 
on its ſurface, as it iſſued out of the 
bowels of the earth, and being ver 


60 


7 wells, ſuch as have been met 
igan, at Broſely, and in 
N Ft places: or where the oil 
did not meet with water, or was too 
heavy to float on it, we may conceive 
that ir would impregnate the porous 
ſtrata of ſeveral kinds of ſtones and 
earth. It has been obſerved in another 
place, that they formerly obtained a 
ſort of tar, from a ſtone at Broſely, 


and the ſtratum, which is called 


halb in Derbyſhire, 1 is ſo ſtrongly i im- 
pregnated wha oil, that it will burn 
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== Us fough,. through, the fame, | 
=: 1 which. give paſſage to little 
1 ſtreams. of. water: they fec 


e n a” 


hp air, ar near vip 48 roof of 
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too great a d 


9 eee diſtillation. + i LA in- 
82 habitants of the diſtr ict, by f biercing 


the ſides of this rock, at wins 


diſtances. from its ſummit, obtain 
oils of different natures, thickening 
and growing heavier, and deeper 
coloured, as the canals through 


which they flow, approach to the ſun- 
face of the earth; at the diſtance of 


a a few. feet below the ſurface, they 
find a very thick oil, which in dig- 


ging deeper becomes ſoft as butter, 


and at ſtil} a greater depth, it is 
found to be as ſolid as pit. 
Beſides pitcoa and aſphallum, there 
are three other ſolid bitumens which 
deſerve to be mentioned — Fet — — 

Amber — . Ambergris. Jet fo much 
_ reſembles cannel-coal in its colour, 


in its hardneſs, in its receiving a 
poliſh, 


1 9 11 4 1 
; poliſh, 3 in its not ſoiling the fingers 
- when rubbed upon it, and in other 


Properties, that many, authors con- 
found the two ſubſtances together; 
and indeed they agree in ſo many. | 
= qualities that it is ſome what difficult 


to ſay in what they diſagree. Jet 


however, when warmed by friction, 
has the property of attracting bits of 
ſtraw, feathers, and other light 
bodies; but I never obſerved this 
property in any of the cannel- coals 
whieh I have tried. This property, 
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if it may generally be relied on, as 


| appertaining to jet, and not to can- 


nel. coal, is a very eaſy characteriſtic, 
by which theſe ſubſtances may be 


diſtinguiſbed from each other. Jet 


is ſaid to be found only in ſmall de- 


tached pieces, and that it is there- 
by i from cannel-coal, | 
& which 
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from cannel - coal, but A. ex | 
amines Arg quantities of this king 
of coal, will ſee many pieces Which | 
much. reſemble wood: in texture. 
The: weight of a cubie foot of can. 
nel- Col is, 12 74 Ounces, à cubic foot 
7235 *, by another 1190 ounces- f. 
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The natural hiſtory of Amer is 


very Gbegure. This bitumen, way 
for a long time thought to be res! 
ſtricted tot the: coaſts of Pruſſia 00: 
the Battic ſz: It was ſuppoſed to- 
ce id origin to the exudations f 
certain trees on the coaſts of Sweden, 
which falling into the ſea were there 
er 4H the dame ien, of: 


one ts 1 
2 So; * 1 Same | „ 3 2 E the 
| /* Martin, + Levi Newm, Chem, 


5 a 
the ſalts, ani ebenbe carried by pa 
ticular Winds to the open coaſtsof 
Pruſfia. This opinion was fupported 
by, and formed to account for, ve - 
ants,” flies, fpiders; leaves of trevs, 
and other terreſtrial matters, which 
are almoſt always found incloſed in 
pieces of amber, and hic no doubt 
5 muſt be admitted, as proving its be- 
ing originally in a fluid ſtate. In 
Pruſſia they not only gather ambet 
on the ſea coaſt, but they requentiy 
find it at the depeh of eight or ten 
feet beneath the ſarface of the earth, 
but at no great diſtance from the ſea. 
The ſuperincumbent ſtrata are and, 
2 clay, foſſil wood, Pyrites, ſand again, 
in which the amber 18 found, ſome- 
times in _— pieces, fſometimes 
in little heaps. This diſtribution of 


| the ſtrata, 3 isfound, _ 


1 


9 ther: with. their ptoximity to the 


5 de it with ſome degree of 

= babiliry be imagined, that this | 
: owed its ſituation to the 
| may Weng ond receſſion of the ſea, 


and that it was derived, partly from 


an oil ariſing from the decompoſitiqn 


of vegetables, by ſubterraneous fires, 
and partly from a mineral acid, 

Amber is frequently found in Italy,  _ 
where they have no awed; but 1 


great plenty of petroleum. 


i g 


The natural hiſtory of 3 a 


Inge; that of amber, unleſs we 


admit the deſcription. which has been 


_ given of its origin, as the true 


Me are told that ambergris i WW: 

* > of the Cachalot. or Spermaceti- 

- whale. It is found in this animal, 

in the place where the ſeminal veſſels _ 

are uſt ſually ſituated 1 in other animals, > 
CIOS | 7 Ty" 
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. to twenty pounds weight, Weine ll 


: oy 


feet long, i in ina lags grey rg 


a fluid rather thinner, than oil, and of 


2 yellowiſh colour. There are never 


ſeen more than four at a time in one 


of theſe bags; , and that which weigh- 


N 


0 twenty. pounds, and which was | 


the largeſt ever ſeen, was found 


3 K 


ſingle. "Theſe balls of ambergris are 
not found i in all. fiſhes of this kind, 


but chiefly i in the oldeſt and ſtrong- 


w 


eſt” . This account ſeems probable 


enough, for ambergris i is a fine per- 
fume, and we know that other per- 
fumes, ſuch as civet, muſk, and caſ⸗- 
| tor, are ſituated in the inguinal re- 


SIONS ( of the civet cat, the muſk. ani- 


i wh and the babar. wn; hone 


Al vegetable, and birumi 08; 


nds ee fs bis Dhlogun 
5 . Goldſmith's Nat. Hit. . vol. * P. 220. 


as. 


vo 7 - -» 


tile — aps 
ſeas diſtilation, a bl 


alte 1 1 v 


13 wo catch fire, and their 

ability to ſupport it it; but 1 will con- 

tent myſelf wit with examining the na- 
„ ture of the reſidue, from the diſtitla. 
3 tion of ESD e e 
n edits: does not differ from 


9 i + 


" what is generally called charcoal; ; wy 
ji flighteſt | attention to the manner of 
3 ning this reſidue, and of 2 
| bn charcoal, will convince us, that n. 
* difference ought to be exp W 
= When the wood E diſtilled, its com- 

© munication with the external air is 
| obſtructed, its volatile parts are ele- 


| _ vated from i it, by the heat to which 
it ts expoſed, and the reſidue 1 is that 


; „ N 
0 . + 


rt FE . d eich remains . 3 
ter all the volatile parts are driven 
off. In making charcoal they con- 
ſtruct a pile of wood upon the ſur- 
face of the grou! nd, they cover the 
pile with a coating of turf, or other 
ſubſtances, and make the coating „ 
compact, that it will not admit f 
air, except through ſome little round 
holes, which are purpoſely made in 
it, and which can be ſtopped at ple 7 
ſure. When the pile, thus con- 
ſtructed, is ſet on fire, part of the 
oil of the wood is conſumed during 
the burning of the pile, the other 8 
part, together with the air and water 
contained in the wood, 15 evaporated, 
and there remains, when the opera- 
tion | is. finiſhed, the earthy part of 
the wood, called in that tate, char- 
| coal. Thus the making of charcoal 
Vo L. 111. FF - 4.9 


ti 


is x kind“ of dilkillation, for the: cont- 

ing which ſurrounds the ple of wood, F 
may be compared to a retort, / . 
Henckel informs us, that 1 30 lbs. 


of oak, will produce 62 lbs. of cha- 


coal a; but he does not inform us 
1 whether the oak was dry, or green, FE 
© -whether-it had its bark on, or was 
pPaeeled, whether it was all heart of 
oak, or. partly heart, and partly, ſap, 5 


Whether the operation of making the 5 


chareoal was diſcontinued as ſoon as 
the wood ceaſed to ſmoke, or pro- 
ttacted ſome time longer, and yet a 
difference in any one of theſe circum- 
ſtances, will ſenſibly influence the 
weight of che charcoal, Proeurable 
from a definite weight of wood. 
The woods which I converted into 
charcoal were dry, and had been fel- 
Flor. Satur. c. iv. p. 55. 5 | 
| a. 
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6 


led many years, the -rehtve weights ; 
7 ere taken" w ee eee 


Weight of #'Cubie- Foot of 
Water Er - 4066 Wen en 


N 


- + _ > „ Vo 
„ 3 
Kite differ v very much as to the | 
weights Which they have aſſigned to 


definite bulks of the ſame kind of 


Wood. Thus, one eſtimates the 


Veight of a cubic foot of dry box at 


1030“; another ar 1201 ounces 4: 


one puts the weight of a cubic foot 
of dry oak at 925 another at 800 
ounces 15 To the more obvious 

„ ſources 


* a Hydros. p. 73. + Ferguſon': 's. 
Tab. P2337 1 Cotes. | Emerſon” s Mech. 
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| ſources of this dive 


ic 20 5 ; 

f * . the 
weights of equal bulks of the ſame 
kind of wood, — ſuch as the wood , 


being green or dry, — — being cut from 


the boll or branch of a tree; one may 


be added, which has not, I believe, 
been ſufficiently attended to — 1 


mean the great loſs of weight which, : 


in certain _circumſtances, the ſame 


piece of wood ſuſtains, by a ample | 
expoſure to the atmoſphere, in the * 


courſe of a few days. 


From the middle of a branch of 5 
an oak tree, which had been felled in 
April, and expoſed, without its bark, 
to the hot ſummer of 1779, I cut, 


5 Sept. 4, a round piece, about ſix in- 


ches in diameter, and three in thick- | 
neſs: Sept. 15, I cut from the heart 


of this Piece of oak a ſmall lip, 3 
inches in length, 1 of an inch in 


thick-, 


< * 5 
thickneſs, and-79 grains in weight; 
at the ſame time, I cut a ſimilar ſlip 
from the ſap of the ſame piece, the 
weight of which alſo was 79 grains. 
Theſe two pieces were put into the 
drawer of my ſtudy table, and being 
weighed again, Sept. 25, the heart 
of oak had loſt 8 grains, or near ++ - 
of its weight; the ſap had loſt 12 


grains, or above 3 of its weight. Now 


if the weights of ſeveral equal bulks 
of theſe woods had been taken on 
the 15th, and on the 25th. of Septem- 
der, it is obvious, (notwithſtanding 
the contraction they might have ſuf- 
fered) that there would have been 
ſome difference in them, though the 
woods themſelves ape e 
dry on both days. 
This ſpeedy diminution of War 
2 which: wood. undergoes by expoſure 
3 - to 


. will mention anotber experin 
piece of aſh Cut, 4 ch 17. 470, 
= = mo the middle of a large 


dees acc 


Hy | alin; Macch: 24. . bad wendy the 
| courſe of n days 62 


near Fof its weight. I weighed this 
ſame piece eee on the 25th of 


uguſt in the ſame year, but it had 


not loſt any thing of its weight, from 


tte 24th: of March to the 25th of 
Auguſt. The two pieces of oak, 
3 2 in the laſt experiment, 

bed aa on the _ of 


| 
| 
| which had been felled. ixanpeks'be-. 
| 
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cg W 


2 1 courſe of. eleven: 
5 N 3 hence. i it ap- 


2 
2 


d. after it is cut, is 


onliſts chiefly. o 


; 1 oak; by 0 
tee yas cut into boards, or 
5, upon the oe, where. with . 


A, 


x 
* 
1 


is very expenſive: 


2 ” 


: $34 2 * 2 be 98 


l wel known, Bu bop lo : 


TE £ 


becomes heavier than water, by hav- 
log the air extracted from its pores, 


eicher by an air-pump, or by b boiling. 
it. in water. The woods of which. 


* 4 * 
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1. baye given the relative weights. 
„„ 4. e 
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nt lengths of ti 


* 


them, ane foun 
c aſh, had each of them loft 
* of the weight they had b 
Way were put into the water; 15 
At - mahogany, walnut, a an de 
| loſt only 8 of their weig 


_ Atmoſphere! for above a month; 


3 
his loſs o weight is occaſioned, 


ax xs 


k 5.1 


ie water, UN * 


Ne 8 


5 s not ſoluble” in water, | 


we can have no difficul in appr 
hending ſome forts © 


of wood loſe a greater Proportion d of =O 
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2 8 PF $5 


; f 1 an £ | 37% 0; | 
Water, 
2 5 „* 
ay ay * * * 
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ber; the covering carts, ploughs, ang 
huſbandry: gear, ty Take 3 
of aſh, with a coarſe kind of | 
which: will keep out the rain, is Aa 
Practice 
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| I took ſquare pieces of the wogds 
4 ore mentioned, each. piece being | 
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kinds of wood which 1 charred were 
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ner in corpus viſibile reduci poteſt. Van 
Hel. Op. om. p. 103. Some derive gas f from 
the Dutch ghoaſt-ſpirit ; others. from the 
German gaſcht, a frothy ebullition. 
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burned ind mall quantities, and in a 
ſtoyx fire, leſs of its ſubſtance will 
diſperſed i into the air, than when the 
= Weg ts the fire, 2 
rapid. This ſeems not imp 
but if the weight of the aſhes 95 
maining from the were. 
nite weight of charcoal, be at all in- 
. fluenced by the degree of fire, i: 
e reaſonable to ſuppoſe, that 
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Atenuntel bark which being driven 


off by the current of air, requiſite 


- for the maintenance of the fire, re- 
mains for a time ſuſpended 1 in the at- 
moſpherical air, without being in its 
on nature elaſtic. I would not be 
- underſtood to ſay, that the whole of 
what is diſſipated, during the burn- 
ing of the charcoal, is an attenuated 
earth, ſince it is certain, that the 
earth of the aſhes is not inflammable, 5 
and that charcoal contains ſomething 
which is inflammable; it is allowed 
alſo, that ſimple earth is inodorous, 
and it is well known, that charcoal, 
during its inflammation, diſperſes 
ſomething into the air which has a 
ſtrong ſmell; this ſomething by which. 
charcoal is rendered inflammable, 
and by which the air is infected witn 
a particular ſmell, during the burn- 7 


ing 
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* * Phlogiton is is a 8 part of . 
tallic ſubſtances, and it ſeems, when ſepa- | 
rated from them, to be of an elaſtic nature, 
I diſtilled zinc with frong acid of. vitriol, and : 
obtained a portion of ſulphur, produced, as. 
it ſhould ſeem, by the acid's uniting itſelf. 
with the phlogiſton of the zinc: No inflam- 
mable vapour was produced, till the ſulphur 
began to be ſublimed, then, indeed, there 
eſcaped a vapour, compoſed, I think, of the 


attenuated parts of ſulphur, which upon the 
approach of a candle took fire, Another 


portion of zinc was diſtilled with. weak. acid 
of vitriol ; before the zinc felt the heat of the 
fire, the inflammable air, ſeparable from zinc 


by a weak acid: of vitriol, paſſed into the 
receiver, and being ſet on fire, burſt it with 
a great exploſion : another receiver was ap- 
plied, and the diſtillation continued to dry- 
neſs, but not a particle of ſulphur was pro- 
duced; the phlogiſton neceſſary for its for- 
mation having, probably, been ſeparated 
from the zinc,, by the violent action of the 
acid, 


2 
— VR 1 IT 6 
. 
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inflammable fluid, or an 299545: ol 7 
earth of a particular kind, conſti- 
tutes, probably, but a very ſmall 
portion of the weight of what is diſ- 


perſed into the air, from burning 
charcoal: we all know what a ſtrong 
imell may be diffuſed through 
large room, from the ignited ſnuff | 
of a candle, or from a very ſmall 


piece of charcoal, which has not 
been thoroughly burned; the vapours. 
iſſuing from theſe ſubſtances are of 


an oily ſaline nature, and are viſible: 4 
the vapour of charcoal, though it is 
too ſubtle to be ſeen, may be of a 
nature ſomewhat ſimilar, and ecapa- 
ble 


i ala; and conſumed at once by the ioflamms- 
tion. May it not from the compariſon of 
theſe experiments be conjectured, that the 
phlogiſton of metals is an elaſtic * 
ble air? 4 


through the air. An infant has been | 


Eno ſuddenly to expire, from the 


5 its goſe, and the vapour « of charcoal 


ſmoke of a candle, hloun out under 


bo molt langerous, when the char- 
66h bas ust been thbrolughly burt. 


5 {Ie this Seen Wos by experiment, 
| Hat the common atmoſpherical air 


18 much altered in ĩts properties, by 
; being made to paſs through red hot 
charcoal; into the vacuum of an air 
pump; it then extinguiſhes the flame 
of a candle, and animals die in ite. 
A ſimilat change takes place, when 


Chatcbal is- conſumed in an apart- 


ment, which has not a ſufficient ſup- 
ply of freſh: air; the inſtances of per- 
ſons who have unhappily loſt their 
| lives i in ſuch air, are NE common in 
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made of charcoal, but eſpecially in 
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all countries, where much uſe- is - 


Ruſſia, where their apartments are 
heated by ovens, containing red hot 
charcoal. The change which the 
5 atmoſpherical air undergoes, from 
the burning of charcoal, may pro- 
ceed either from the air, having loſt 
ſome of its conſtituent parts in com- 
ing in contact with the burning char- 
coal, or from its having gained 
ſomething from the charcoal, or from 
its having done both at the ſame 
time; juſt as water which pets 
| through a 1093p of falr or ſugar, loſes 
| a great 


7 


e Philoſ. Tranſ 1779, p. 3286 — Where | 
there is mention made of the Ruſſian method 
of recovering perſons who have been render- 


ed ſenſeleſs by the vapour of the charcoal, it 
'confifs in carrying the perſon into the open 


air, rubbing him with ſnow or cold water, 
and pouring water or milk down his W 
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a change of its properties. 


It is generally admitted, that char- 
coal and all other bodies,. nitrous. : 


A . pam of the air it contains in 

its natural ſtate, and gains a portion 
of the ſalt, which becomes diſſolved 
in it, and upon both accounts ſuffers 


ones excepted, ceaſe to burn, as ſoon 


as they ceaſe to be ſupplied with 


freſh: air, and the air. has, chiefly. on 


this account, been thought to com- 
municate ſomething to the fire, by 


which the fire was maintained, and 
the air was conſumed. And this 


opinion has been confirmed by ob- 
ſerving, that a definite quantity 8 


air was much diminiſhed 1 in bulk by 


: bodies being burned .in it, Thus, 
if 10 cubic inches of air be made to 


paſs through red hot charcoal, they 
wil be reduced lo nine ad ther 
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; rt of f fire; but de 
is that it eotititbutes to this ſup- 
's port, not by imparting any thing of 
its own ſubſtance to the fire, but by 
diſſolving the inflanimable principle 
of bodies, as water diſſolves falts“: 
according to the former hypotheſis 
air is the food, according to this it 
is the rrerptaci or ſolvent of fte. 
Doctor Prieſtly, to whoſe inventive 
— genius and indefatigable induſtry the 
philo- 


he Hooke- $ Micogr. p. 103. and Poſthu. 
Works p. 169. Juncker ſeems to have en- 
tertained a fimilar notion — ingens weris 
quantitas itur ad 4ifſolvendas et recipi- 
endas ignitas illas et ultimo motu attenuatas 

articulas, unde niſi ſat aëris ſit extinguitur 

is. Junck. Conſ. Chem. Vol. I. p. 157. 
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filled __ this diminiſhed air, 3 8 
leſs than when it is filled with com- 
mon air , in the proportion of 183 
That 5 cubic. inches of 
5 3 air, ſhould be reduced by 

| the fumes of burning charcoal to . 
cubic inches, and that theſe 4 cubic 
inches of infected air, ſhould weigh. | 
| leſs than 4 cubic inches of common 
air, cannot well be accounted. for 
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without admitting, that a part of . 


5 cubic inches of atmoſpherical air, 


has been, by ſome means or other, 
x taken AWAY, at. the ſame time that its : . 
bulk was reduced to 4 cubic inches. | 
Hheeing deſirous of ſeeing, whether, 
the property I had obſerved in char- 
coal, with reſpect to its weighing leſs 
when it was quite cold, than when 


15 was warm from the fire | in which 5 
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perty appertaining to all hot and 


cold charcoal, 1 weighet ſeveral 
. Pieces when they were cold, and 
again, when they: were ſo hot as to 
be handled with difficulty, and found 
that they all loſt (they were of the 
ſame kind of wood) about 1 part in 
12 of their weight, and that being 
left to cool in the open air, they re- 
gained what they had loſt in a few 
days. This acquiſition of weight 
was made moſt rapidly at firſt; ia 
piece which weighed 240 grains 
when cold, was reduced by being 


heated, to 220 grains, and being left 


to cool, it gained 9 grains in 4 hours, 
and 16 grains in 8 hours. From the 
manner in which charcoal is made, 
it is probable that what remains ad- 

herent to the wood, is not greatly 
73 fo : _ differ- | 
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, fire upon . to fie air, and for 
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WO, Bee bent ; Pyrophoru s is known to 
every ſchool-boy, it is made by calcining to- 
gether, for 2 proper time, and in proper 
— quantities, either alum or any ſalt containing 
E vitriolic acid, with honey, agar. 20h. . 
2 3 or vegetable ſubſtance, 
@ eee Part of de 
pile of he 'coal, and being is in a dry 
ſtats, s the humidity of the 


cient ta inflame the other part of the pyro- 
phorus. Pyrophori may be made without 
the vitriolic acid, but ng acid TROY 
enters into their campaſition... 5 8 
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5 provided that when the Ait 
ds over, the neck of the retort be 1 


carefully ſtopped, and the veſſels and 
furnace ye 75 to | cool mo them- 
ſelves 7.0 4 TE. 
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weight by expoſure to the air, be- 
longs to the hot coal of pitcoal, as 
well as to that of wood; I took ſome 
red hot cinders, and weighing chem 7 


in that late, left them to cool; in 12. 


hours they had gained one ſeventy. 
fifth part in weight, and in 4 days 
they had gained one thirtieth of their, 
weight. Some coak which had been 
| burned with a ſtrong fire, gained 8 
much leſs than the cinders. x; 

It has been obſerved i in another 

place, that charcoal may be decom- 
| 9. by being diſtilled with the 
| acid 
os Treatiſe on foreign vege. p. 111. 
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charcoal of its inflammable principle, 
and reduces it to an earth: no other 
menſtruum ſeems to have any action 
upon it. What alteration might be 
produced in charcoal, by quenching 
it when red hot, in various menſtru- 


ums, or by boiling it in them, or by 
keeping it immerſed in them, when 


cold, for a long time, or by other 
leſs obvious proceſſes, it does not | 


fall within my deſign to inquire. 


Animals and vegetables are ch | 


reduced by putrefaction to an earth, 


many ſorts of ſtones and metallic 
fubſtances are crumbled into duſt by 
the action of air and water; but 


charcoal remains unchanged for ages, 


whether it be expoſed to the air, or 
immerſed in water, or buried in the 
earth. The beams of the theatre 
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cold which is generated during 
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contributes to keep the body cool. 
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render the heat of the torrid zone 
leſs inſupportable to the inhabitants; ; 
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ſwweat, but the ſeat being evaporated 
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on the evaporability of the fluid 
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with ether, than with ſpirits of wine, 

becauſe ether i is more evaporable than 1 
| ſpirits of wine. No cold is pro- 


1 s ane” 


* 
— ——Ä————— Den 2G DEE SALES — 5 0 * 
; 9 + N 1 5 
« 5 2 


wich ſtrong. aig. | * irrig, inſtead. 


the rg heat of the atmoſphere. 

Strong acid o vitriol when ee 
of lofing any thing 
- acquires an increaſe, ' 
the humidity of the 


2 
* by 
"| 


atmoſphere 3, And. ng acid of. 
vitriol when mixed with water, ge- 
nerates a degree of heat, ſo the bulb 
of the thermometer, when wetted 


d, and the 
mer cury. ploends, in! equence of, 
the heat produced from 


of the acid of v vitrial 


3 8 * 


contain jo th VFC 
Q 1 F 1 LP 1 4333 \ v2 25 55 a . 85 . 85 5 


1 ths * 


2 et | 


5H diſſdlve it ſooner 3 and 1 in diffolving 1 
it ſooner, it will, probably, produce 5 


more cold than it would have « 


e, 


ir che furfzer of the Water had not 


been broken; hence natural and afti 


ficial caſcades, may, probably, be ſer- 8 
Viceabſe in cooling the air ſurrou and ef 
ing them. T 5 

poſely expreſſed indiffident terms, "bh 5 
caule, having Wy than 6nce fprin- 52 855 


"his obſervation is pur- 


led che fle 
_—_ oy the mee kicht. 


ben the heat of the air in the room: 5 


| f and of che water was 68 deg 8 


hung in "a middle of the room, 


changed its degree of hear F t 
the room grew ry. r) 
_ climates the effel 


7% different; thus de tit wle, that i in 
1 . Roan. the 


\ 


vitae wks . th 


— 


* _ — 
— 
ng al 


the. iſland of: MN Lam ar 
Senegol, . « water poured on the floor 
| 'of a room. for the purpoſe of cook 
ing the air, is dried up in an inſtant, - 


= — 7 — 
5 - - . _ 
2 o - = == 
—— — - >< a = rr =y - — _ \ - — ha oP — 
— ST = a. a CERDY — — 1 — P 2% 227 = \ 0 
8 — — —  — —  — — ,, ⏑— , — — rw»nwnnnn I MIATA II IIS TIS ACA I 64 — — 
* — 
* 52 UE a —— — - — — = — - 
2 : - . - . — — - a r 
E — „ P . — Er CE Os NT OO I IT. = = . — — ED : _ 
> 8 = - a 2 7.7 * , © * * 3 as in { a” N j 4 p __ 3 
. 1 ? ch, y 12 ; 16 £ 2 - 8 . 4 8 9 
77.4 on Ao \ 4 0 n n 1 4 af n * * ACRE "yy nn — 3 F 
- . A . ATT a * . a Rf * r * 1 * | 5 - N 2 . ä 
* uo Os. 9 was % * 6 1 3 I's 
4 ho - + x " K o F - 4 — \ ” 8 7 $7 Rt So 3 
1 25 - . f ty bei n 
1 ** * 6 4 7 A 5 £4 \ 
: F g 8 * 
* 7 — 5 3 7 2% EL v2 
5 * 3 Þy 2 # 
- N X ; = * *.4 To 2 I * . _ 
[ N 7 : * - « q 2 2 * 
k . * 5 N 7 - > : p LETT IE e 
» « » 5 F 2 - W » = 
* X N 
- * 2 - 2 4 r 
. 7 I F- 
- ; . uy 
. "4 x 
Pas e "es 2 
N * — —_— 
4 % : © a7 : WW. 
g 5 . 
* a " 5 — 
* 3 
1 7 ns 
. 8 * 
+ 2 7 * 
7 
1 
- „ 
, 7:22 
88 35 
[2 * 
5 
4 5 
. 
9 
- 


— 
's x 
* 


3 — 2 2272 —— 

r - \ bas - —_ = = — 
A 4 0 bn 

. ² es ————_— - ͤ——ä— — — 
— N _ 

« —— ge. yay 

— om — 
+ * a N Ns * Fe 


| is, in the ri q a 


and there is ſome elfect on the thermo» 
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cold. by evaporation, had. been men- 
tioned by M. Amontons in the year- 


1699. It had been noticed alſo'by - 
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1 Profeſſor. Richman,. at Peterſbu h. 


gave an account of ſeveral 


ments, which he had made on 9 
ry PE: in 1742, and. 4 but *. 


; . ' Philoſ: Tranſ. 2 P+ 485. 
15 + Fo m. de Aead. des Seien. a LEN 


b 169. A „ 


Ti Diſſertation-ſar i Bes 1 | 
: | Novi Comment.. Fenag. Toms L . 
279 and. 


=> Auges e e 


in 4 paper publi ned in 1 75653 and 2 


he has there ſhewn . thas the col, 
produced was puny when the 
evaporation: was made in vacuo, 
chan in the open air.“ Laſtly, 

feſſor Braun, to whom the world i is. 
indebred for the diſcayery of freezing | 
quickſilver, has made a further in- 
veſtigation of this matter, by pub - 
liking a a table. of the degrees of cold 


produced during: the, AO R_ of 
deren r 


ee he folaton's fales i in-wa- 


99S 


A 


a; Eſſays 3 - Phyteal and buen vol. 1. 
Edinb. ie,, ER 


1 Novi Commen. 8 Tom. Xe h. 
14. 


* f 1 . Pe * 
g $5 # &. 1 * * 3 8 * Ic **. 8 2 1 4 * 
*% - A N * F 


1 


* 


* 1 * 
: 4 fy ” * : 
* * 4 N 
S A 4 # : : 1 - * 0 ; * x 1 2 5 
F 17 4 * t ** 3 * Fo Vs &f 7K l 
34 * > 2 7 1 5 * 8 » et." x * n — 7 
o . 1 . 1 * c - K 
* F 
= * \ - 4 * 8 V * * 
C ˙ e ̃ - . — — 
* 0 — 


. ——— — — : ˙ß— ˙ 


* 


8 


6 


9 


ent with. 


e 


— 8 
- » * 


egrees, and the ſea ſalt prod uc 


* 
* 
3 


1 


make a dif- 


* 
4 , 


WE...) 


P 
a 
1 
c 
# 
4 
* 
« 
— 
i 
” 
o 
2 
. 
S 
7 
- 
* 


wit Ae Arora act ono — oo» 


——ʒ——— 


rr <TD) ee 


— 


— ̃᷑ —VD— 


—— —— —— RC :. ITS 


9 2 * P » 7 Y 7 . = wo ” * 2 4 * by TY Ro 5 25 * 
* : * A » 1 * ” Ls ' 1 
? Ye A 8 9 34 * n „ * 1 N 
* 7 f py 52 ww 4 -- * 
+ * way 33 NEHA . * 
i Ki : * 9 
* 7 8 * 
5 1 JA 
4 * 12 
* 2 7 , 
E - 
J . 
3 
PE. * 45 
K > 3 
. : 
* 
— 
* 
of 


Ea 1 adds as the cc i 5 
0 Produced only by the act of ſolu. „ « 5 
tion, the ſooner that is accompliſh- 
ed, the leſs. effect will the heat of 
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temperature of the water... In. FAY 
ſummer. ſeaſon. when the temperature 

: of the air, water,. and ſal ammoniac 

were each. of them 70 degrees, the 

water ſank during the ſolution. of as. 
much ſal ammoniac as would fatu- 
rate it, to 44 degrees, or through. 26 
degrees. I thawed ſome ſnoy. in 
winter, the thermometer ſtood in the. 
ſnow water at the freezing point, or 
at 32 degrees; by putting ſal amma- 


niac, which was equally cold, into 
the water, the thermometer deſcend- 


ed during ſolution to fix. [egy 8 


or through 26 degrees. 
The poſlibility of freezing mater 


in the middle, af ſummer, is rightly 
enough inferred from this experi- 
ment. In a tub, ſuppoſe, of 3 feet in 


diameter, place A. bucker, a. little 
| Aller. than the tub, of x foot. i in dia- 


meter; 
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ak flat lavender water bottle | 
th [ kek; the bottle may; 
f the bucker : : 3 


by ſaturating it with 
it Will loſe 26 degrees 
and be cooled to 24 Ag. : 
Tue water in the bottle, being im- 
merſed in a fluid, heated only to 24 
85. will ſooh. be cooled below. 
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of cold or heat. The time may come 
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tre Has ſuch different effects when 
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ing very different from that of- — if oY 
| preceding, in which the air did 1 „„ 
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"ne till the heat was about 90 de- „ 
grees, 1 was for ſome time at a loſs. * 1 
how to account for the difference; 1 
recol 6 Qing, however, that the water En 
which required 90 degrees of beat — 
before it parted with its air, Ws 
pumped from a well fed by a ſtream; . 2 
- which had run four miles in the 7 
open air; and that the other water, 
which let go its air at 64 degrees, 3 
was pumped from a well fed by 
ſubterraneous ſprings, 1 attributec 
the difference in the degree of hear. 


r 


e 
* 


ties of E. waters... hs 
n order to try theſe waters unde 
ſimilar eircumſtances, two water 
his were. filled, ane with commo 


% 


5 1 was at firſt diſpoſed 
- that theſe experiments. point 

| general difference 

|. well. wate 

cir diſpoſirion for retaining or 

with their ait; but 


4 2 1 - 4 8 5 7 $ * 
y - 7 2 
1 4 . 2 > * p 2 7 4 83 8 
£ 8 1 es F : 5 4 < 


one was HIId uns, water immo- 
dduiately after it had fallen, another — 


— — 


— I IEEE 


—— 


— Fw 


te — 


* % 
5 £ 


15 wh ich alt would £ 


CTY 
. 


| ; 8. ul 2 6X7 $4 2 RN a VL? N 80 * 15 * 5 A 
e „ „% „%% 4 „ „ LR were * 


—̃ . . IE ea did 
4 *%% 7 Y 
x 
4 


of re-abſorbing; as much-aur from be 
atmoſphere as ir had loſb; andi t 
heſe- and: fimilar obſer. | 


* 


2 


- 


56 e it bs 


hat authors have giver 
Ix, accounts of the, quan- 
g tity... air r contained io „ 
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„ Boerk, Chem. Vol. F. N 0 
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Hbſtructions; it ſometimes! eee 
1 happens, that by. the falling in 
roof, or other accidents, che fough is 
D t dammed up: when this is 1 
the water beyond the 3 
en obſtruction is, riſes to the 
/ and thus prevents 
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* 


A circulation of air, though 
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till a diſcharge of water tht 
the mouth of the ſough. -V 
„„ accident of this kind happens „ men 

bi are —_— eden ca 3 in their hands 
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- perceive no diffieulty in breata 
ing, and this extinction oft can- 
1 in. 24 hours, 15 
ter the doppage ar che water bas 1 
commenced. r eee — 
Faßrenitit, eib and; of Þ. fr 
| philoſophers had obſerved that the- f 
degree of heat, requiſite to make 
water boil, was variable according to. | 
tte purity of the water and tb 
veight of the atmoſphere. 8 


the uſual limits of .28 and 31 inches 1 z 
in the barometer, Boerhaave wWas „ 
opinion , that there would bea va ·- 

| riation in the heat of boiling water, 
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amounting to 8 or-g-degress. > 8 
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ſubject has of late been examined. | | 
with great accuracy» by Mr! ge: Lucy. 
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and Sir; George AT and 0 
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io anſwered. | 5 But an 
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Z itſelf, — the water, tho hit 
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ſpace. between the ſurface of the Wa- 
ſtem, and the cork, where © 
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hot iron w 
ie. ſtem, throu 
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was applied to th 
0 hich the 
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water ; in; contracting itſelf had de- I 


-nded the ebullition. | ly 
cools bs it was renewed when che iron 


4 


was removed; and it became mor 
than ordinarib violent, .when by the 
application c of a cloth di 

water, that part was cooled, - There 
is no great difficulty. in accounting 
for theſe ſeveral ap pearances: by 
the ſinkitig of 

a kind f vacuum is left 


between i 


et 
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water in-the ſtem 
Its 
ſurface and the cork; water and other 
fluids boil with. leſs degrees of heat, 
when the preſſure on "their ſurface. is is 
diminiſhed; here the preſſure of the 
atmoſphere 1s. wholly | removed by 


* 
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4 


means of the cork, and. the water 
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continues to boil, though its heat de 
volettt „ 
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tween the water and the cork is 

not, as will be ſhewn preſently, 3 9 
-þ felt vacuum; it is occupied either 
by the vapour of the water, or 
mall portion of air, or by 

hear increaſes the elaſticity © 

air and vapour, and thus avg 

the preſſure upon the ſurface 
water; hence, the ceaſing of 
ebullition on the application of the 
hot! iron; cold diminiſhes the elaſti. . 
city of air, and | condenſes v 

and thus, the preſſure upon the ſor- 
face being leſſened by the applica· 
tion of the cold cloth, the ebullition 
of the water became more violent. 
When the water ceaſed boiling 1 
poured | it on the bulb of a thermo- 
meter, and found that its heat was 
only 130 degrees, 1 
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When hb water was become NY 5 
it had ſunk through the whole ſtem, 
| ag through part of the bulb, I then 
inverted the veſſel which contained 

it, into a tub of water, and obſerved 
upon the bottom of the bulb a large 

circular ſpot void of water. I con- 
ſidered this ſpot as a perfect vacu- 
um, for it anf wered to the ſpace 
which the es in 5 5 it- 
ſelf, had deſe the vapour 
which, whilſt . water was warm, 
might have been ſuppoſed to occu- 
py that ſpace, I was perſuaded, was 

_ condenſed: | by. the cold: in order to 

ſee whether it was a vacuum or not, 

I pulled out the cork, whilſt it was 
under the ſurface of the water into 
which the veſſel was inverted, being 

e * AG certain 
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N. 
s 
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'Y 10 * 5 
certain that i, it was a vacuunl, 


was greatly diminiſhed by: the aſcent 
of the water, but never (for the ex - 
periment was often repeated) taken 


wholly away: what remained muſt 
ither air, or ſome 
other fluid, whoſe elaſticity was a 
counterpoize to the preſſure of the 


bare contained 


atmoſphere, on the ſurface of the 
water in the tub. It would be. too 


haſty a concluſion from this cireum- 

tance, to attribute the formation of 
the bubbles to the particles of air, 
from which water cannot be ſepa- 
rated by ee *, for it may _ 


7M Licet diu ebullierit aqua non erit ate 


expers. Maſchen. de Aqua. 
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5 it 
would be inſtantly filled with 3 
which the preſſure of the atmof- - 9 
phere would make to aſcend throug i 1 

the ſtem. In fact the cireular ſpot 


(bg! » 


: that a ſmall TROY.” 8 air 
aroſe from the ſubſtance of the cork, 
or from the air in the water of the 
tub, that water having not been 
boiled; or it may have been intang - 


led in the parts of the boiling water, 


as it was poured | into the veſſel, and 
not have had time to eſcape before 
the cork was inſerted; or, laſtly, 
wich is the leaſt probable ſuppoſi- 


tion, the vapour ariſing from the 


water may not be en of OP 
- totally condenſed, - > 03 by 
The phenomenon af the! boil 8 
af fluids, is not very ſatisfactorily | 
explained; it is clear, I think, from 

the experiment of which I have given 
an account, that it cannot be attri- 
buted, in all caſes, either to the 
eſcape of air from the interſtices of 
Mater, or to the matter of fire, as it 


: Wy F : 18 
5 - * - - 4 * o 4 
; 1 
* e, 


any, was utterly inadequate to the 


| N ts. x 


is called, pervading the watery REY 1 
the water continued boiling for two | 


z0urs: after it was removed far from 
the fire; and the air, if it contained 


formation of the numerous bubbles. 


1 Boerhaave has remarked, that bubbles 


of the kind here ſpoken of contain 


no air, but he has not aſſigned be 
| cauſe of their origin; Dr. Hooke 1. 
eribes them to the ſubtle parts of A P 


the water, which, when the preſſure 3 


of the air is removed , (probably. by 
means of an air pump) are able to 


acquire the form of vapours, by that 


ſmall degree of heat which is left in 


the ambient air: * and other philo- 
ſophers + have adopted this idea, 


see Birch's Hiſt, of the Royal Society, | 


+ The Abbe Nollet and Dr, Hamilton. 
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From wt at has been 4 32 we 4k - / 
mey conelude, that the Almighty, 
when he ſepara red the chaotic maſs. 


into air and vater, did not render 
theſe two: oceans, of matter, ſo wholl * 
heterogeneous from each other, a. 
that they ſhould be incapable of 
contracting any union together; they 
have on the contrary, ſuch a diſpo- 
you to unite, as ſeems to indicate 

heir having had a common origin; 
* were it not for the intervention 
of heat, they would, probably, unite 
and again compoſe a. Comm maſs. 
The water on the ſurface of the earth. - 
is conſtantly replete with air, and the 
atmoſphere is replete with water. The 
numerous tribes of aquatic animals, | yy 
„ whick k 
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ch Aihabit - the Wate 
would periſh if it contained"no'air; : 
and it is not an improbable conjec- | - 
| ture, that the animals which exiſt in 


this ocean of air, would periſh if it 


contained no water. The air, more 
over, by being abſorbed into the 
wuaater, and afterwards: ſeparated from 
5 by the action of the- jun, to which 
it is daily expoſed, i is rendered abun- 
| dantly more fit for animal reſpita- 
tion, than common air; and this 
purified air (the quantity, e of which, 
conſidering the great extent of the 
ſurface of the earth which is covered 
with water, muſt be very conſider- 
able) cannot bur be one: great mean 
of reſtoring to the whole maſs of air, 
thoſe ſalubrous qualities of which it 
is daily deprived, by the reſpiration 
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* me combuſtion of fuel, and other 
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„ Dr. . Pele has cblitred, e that the | 


tas water, which, if examined immediately, 
gives only a ſmall quantity of bad air, yields 
. ſpontaneouſly about ten times the quantity of 
pure dephlogiſticated air, after ſtanding ſome | 
time expoſed to the ſun.“ Phil. Tranſ. 1779, * 
p. 377. An animal will live five times as 
long i in what is called here dephlogiſticated, 
as it will in common air of the beſt quality, 
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Water i, in 4 ſolid State: 
Mlfat of Spring Water; 
317 a probable rauſe of * 
nation of fulphureous N. aters.. 


| HE mind of man 
1 great reluctance, the tr 
e eirery teſtimony concerning matters 

of fact, which happen to be repug-. 
nant to the uniform experience of 


his ſenſes : hence the general back- 
. ; wardneſs 


{ : 2 1 958 : e 
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* 


de bible; n 5 
Dutchman who informed the king 5 
Siam, that water in his country, 
would ſometimes, in cold weather, 5 
be ſo hard that men walked upon it, | 


and that it would bear an elephant = 


if he were there, was eſteemed : a a | 
fon unworthy of credit, the king, as 

Mr. Lacke relates the ſtory, _ 
him, << Hitherto I have believed the 

ſtrange things you have told me, 
becauſe I look upon you as a ſober 

man, but now I am ſure you lie.“ | | 
Maine, the native of Borabora, 
could ſcarcely be perſuaded, even by 
the information of his ſenſes, of the 
reality of the ſame effect. The ap- 
| 9 « white _ hs he N 


. * Locks s x 0 on the Hum. Und. B, v. | 
; e. RV. I | 


. 1 75 1 
35 called hail; which melted itt his 
hand was altogether miraculous to 
bim; and when he had been with 
- difficulty convinced: that an exten- 
ſive field of ice was not common 
5 land, he was determined at · all events 
to call it © white land,” by way of. 
+ diſtinguiſhing it from all the reſt. 
This determination of the am : 
as: made in the true ſpirit of philo- 
fins for ice in ſmall particles, is a 
ſpecies of earth, and in ſolid maſſes 
it may be confidered as a kind of 
tranſparent ſtone. The waters, ſays 
Job, + ſpeaking of the effect of froſt, 
are hid « as with a None; that is, wa- 
ter conceals its nature, by aſſuming a 
ſtone · like hardneſs and, conſiſtence 
when 1 it becomes 1 jag. The ann, 
. applied 
2 Forſters Voy. Vol, 1. p. $30. Po 
1 Chap, xxxvill-30- CE EG 
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8 | 5 Prince e 1739 
an houſe, conſiſting of two apart 
ments, was built with large „ 


e ce the furniture of the apart. 

ments, even to the nuptial bed, was 

made of ice; and the icy cannon and 

mortars which were fired in honour | 

* the day, performed their office 

: -more than once wirhout burſting, .; 

lee, however, differs from all 

ens earths and ſtones, not only 

iin its melting in a much leſs degree 

„ of heat chan any of them, but in its 

bdeing ſubject to a conſtant diminu- ; 
tion of its weight, when e: 

the open air, in the greateſt degree. 

of cold. It generally becomes fluid 

in the 33d i of heat, as indi- 

5 e cated | 

. dasein. £ Nen. of Ru 


1 weight ten grains.“ It is p 


undes of 166" to a — freezing | 
ap a little before midnight, found 
it in the morning diminiſhecl it 

robable, 
that this diminution of the weight of 
ice, is owing to the abraſion of its 


parts by the action of the air.” The 5 
particles of air are thought to be 
larger than the particles of water, 
and may by their motion acquire 
force enough to ſeparate the particles 
of ice; or if this ſhould not be ad- 
mitted, it muſt be remember d, that 55 


the air always contains a great quan- 


when converted into particles AT, 
Ns in this Omg l are e bel | 
Be bones Work, Fol, val. in. p. 66. 


tity of water, the particles of which 
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of air, nor in. 


E | feat cpnceptignh to tl — wha well. 
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ſt bodies in na- 


= ture ſuffer a diminution of their 
il weight, by the friction of the minute 
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ſame kind of bodies; 5 


. Hamilton on the Aſcent of Vapours, p. 
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5 |; af | 55 ali 255 e 
| men 
Y ris” 235 lan Witte 
will not fill the ſame. veſſel it would 
- have. done before it was frozen? 
Pliny was of the ſame opinion with | 5 | 3 
Hippacrates, and they both of lem 
attribute this diminution of f weight to ol 
| tte ſoparation of the rr 
of the water during coi 5 = L 
principal cauſe of the loſs of w 5 
| ſuſtained? by water when chan IM 
into ice, ſeems to be; the: -inceffant- 
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however,” that 
freezing, deprived of 
part of the air with whic f 
fluid ſtate, it is ordinarily ſatu 


contribute 


diminution of the water's bulk; fince 
water when ſaturated with air, is 
| ſomewhat greater in bulk than when 


which any given quan- 
e a cubic foor, of ice will 


N i 2 to the de- 
grees of cold and humidity, partly 


1 upo 


qpainted. Some philoſophers have 
eſtimated in general terms, the loſy 7 
of weight ſuſtained by a certain 

veight of ice, without ſpecifying the To 
> magnitude, of the ice's ſurface; others, 
with more accuracy, have mentioned 
both the weight and ſurface of the 
ice expoſed to the air, but then EY, 
have either omitted to ſpeak. of the 
ice's conſiſtency. . the temper ture of Ps 


cauſes with en we are leſs. Fr . 


the atmoſphere; the force and direction „ 


of the wind; ar they have expreſſed 
themſelves in very indefinite terms 


concerning theſe points, ſo, that we 


cannot be, ſaid to have hitherto 5 
gained, from their experiments, any 
preciſe. information upon the ſubject. 
As to the fact itſelf, the moſt com- 
| 5 
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mon Wan e is ſufficient! * 7M 
certain us of its truth. In long con- 
tinued froſts, the ice formed in ponds - 
and other ſmall collections of water, K 
is ſenſibly diminiſhed every day, 
and often wholly evaporated; and a 
fall of ſhow- may be ſeen conſider. 

ably waſted in a a few. tays,. Ow 
#evereſt ſesſn SY 
NN orwitſtanding this Chinn 4 
weight, to which both i ice and ſnow are 
ſubject in the coldeſt weather, and 
the thaw which they experience in 
the hotteſt, yet ſome have doubted 
whether the quantity of e 
water, be not an inereaſing quantity - 
upon the ſurface of the earth; and 
have even thought, that the globe of 
the earth muſt in Proceſs * of time 
reſemble an egg, having its diameter 


from — to pure _ than the” 
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equatorial: diameter, on account of 


che conſtant accumulation of frozen 
water at the. two e 0 After 5 N 
many years | 
think, but tat this diamerer of. the 
earth from pole to pole, from the 
top of the ſnow at one end of the 
earth, to the top of it at the other 


end, is much longer, than in any 


part under the equator, though at 
the creation it were , 10 belie e) 
made ſpherical.” 3 193" e - 
In ſome. monty countries, 55 
bx proportion between the ſnow 
which falls at one ſeaſon. of the year, 
and that which is diſſolved in an- 
other, approaches ſo near to an 
equality, that upon the ſame ſpot, 
 the- ſnow may in one year be "ſeen 
len OE; the: ears: in Taj; . 
gs * Childrey 's Brie, Bacon. p. 1 Os, : 
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5 5 we laſt ben of ir vill vaniſh ins. 


Wppiy is n . ( 
df winter. In colder climates; mY 


utmoſt power of the ſummer ſun is 
not able to melt all the ſnom which 
falls in the winter. In aſcending 
mount Erna, the Alps, or the Andes, 
though the lower parts are found 10 


de rich in W ee yet yow ſoon. 


ſhould "EV wick Everlaſting! ſhows. 
the height at which this region. com- 


N mences, does not admit much 
- tion inthe ſame latitude, but is very 
different in different latitudes, It 
| begins at the diſtance of near three 
miles above the level of the ſea un - 
der the equinoctial line; and at each 
pole, probably, it is not removed: 
from that level ſo many hundred 


* 


= ua 1 ; 


above 1200 yards ave: we 
: land than at Tenerife. 1 
Not only the tops of bn moun f . 


northern and ſouthern hemiſphere is, 


| W eee my 


a 


"nl Hilo. EY als Gay belt a 
author fays,' enfin la plupart des Montagnes 
vaiſines des poles ſont ednvertes juſqu? a ur 
pied de neiges perpetuelles. This obſerva- 
tion muſt not be admitted without roſtriction 
i it be at all true, ſinee in Greenland, and 
in the latitude 79 degrees, 44 minutes norih, 
the fest of the mountains are in certain ſea- 
fons freed from ſnow. See Crantz Hiſt, of * 
Steenland, Vol. I. p. 30 and * 
p- 52 and 7 o. 
e 0 
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tains in every quarter of the globe 
are covered at all ſeaſons of the yent 8 
with ſnow, but the ocean both i in the 2 5 


in high latitudes, replete with im- 
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: feet! ic is found 0 be ho, wo 8 
5 nearer to the level of the ſea at Ts. 
rife than under the equator; and . 
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je to many, that. both the ſnow , 
upon the land, and the ice upon the 
es, receive an augmentation eve 

year, from the continued agency of 

the ſame cauſe which firſt produced ” 
philoſopher, well ee 
Gi the nature of the Alps, expreſſes 
himſelf upon this ſubject in the fol 
8 manner, one cannot 
concerning the increaſe of all the 
Glaciers of 26 Nos: for. their very 
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en win er doch more ſhow | 
A to fall, and a leſs quantity of 
it be melted. = If this be admitted, 
the time will undoubtedly come 
when the ſea will be diminiſhed: in | 
depth, if not dried up by the con- 
verſion of the water, which is daily 
raiſed from it, into ſnow or ice; 1 
had the world been as old, as ſome 
are fond of ſuppoſing: it to be, we 
ſhould, probably, have had no wa- 
ter upon its ſurface at the preſent 
day. However it muſt be owned, 
that no argument can be drawn a- 
gainſt the antiquity of the world, 
from this conſideration, becauſe there 
is reaſon to believe that the ice and 
' ſow upon the ſurface; of the earth, 
are not annually increaſing in quan- 
e Lue de Atmoſphere, Vol. II. p.328. 
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For beſides 
mmer, thete is 1 
ich tends to prevent an i . 
5 mentation of congealed water 


er, heat of the earth. The 
general heat of the ſprings of water; 

iq ſituated deep in the bowels of the 
_ earth, 1 is 46: . re mountainous 


* 7 


what leſs, but folic lake; aste. 
ſtanding, for the purpo x 

tioned; When the ſnow, i incum. 
dent on any ſpot of ground, 
thin, it may ſo far co e 
that its internal heat may not be able 
to diſſolve 1 itz but when the bed is 
two protect the earth 
the infſuence of the att 


ſnow which is contiguous: to the ſur- * 


| face of the carth, may, even in the 
eng fn anngothonys Fa - coldeft 
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1 ſee no abſurdity: in 
ung, that i it you be diflolved at all 
The fact I believe is certain, tat. 


1 


ſtreams of water iſſue from the:bot= - 


a conſtant thaw of the ice or ſnow, I 
which is contiguous to the ſurfece (' 


denied; and this, added to other 
cauſes, may render it probable, that f 
the quantity of congealed has 4 
its knit even, in the coldeſt eli. 8 


- < 


* £ * 33 — * , 7 2 1 "mt © % 
mates. 5 e 


8 of Fahrenheit's ie; it may 


ſpwrings, reputed cold, in the neig} 


et, is [eve ſalt bode 48 8 To 


be worth while to add a afew zen 

on this ſubjec . 
In Auguſt abs vie 
| the aif was 72 degrees, I tried on the 
ſuame day, the temperature of ſeveral 


bourhood of -Matlck;' and 1 found 
them varying in heat from 50 to 

54 degrees. This variation, pro- 
bably, proceeds from their ſubterta- 
neous; paſſages being ſituated at dif. 
ferent Gifiancre. from the, if urfuons of 


W varm ned re «os le — Mag FS pron 
Or it may proceed from tlie ſprings 
e more or leſs mixed with the 
water 


5 ths e : 


5 deen f upp the warm bene „ 


* . There 15 * fab e f. Pe 1 s 
paſſage upon the ſide of the hill 


the new bath at Matlock, which ter. 5 
minates in a large cavern, ſituatec 
under one of the fields in the midway © _ 
between the naw and the old bath; | 
and from this cavern, which is always 
full, iſſues the warm water which 
ſupplies both the baths, and it may 
probably ooze out in different diree- 
tions, and in different quantities, "ſb 
as to make; the neighbouring ſprings _ 
eee de leſs of its warmth; 2 
At Lund Godolphin's houſe on M. 
* magoy hills, near Cambridge, there is 
a well, above 230 feet in depth, 
which is dug through a ſtratum of 
chalk; 1 have frequently: examined 
the . of the \ water __ _ well, 
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number of ſuch Waters; and Dr. 


Fl 


Tag, has affirmed, that it is not o 
„„ found in the form of ſul 


of Aix la Chapelle, where a true and 
perfect ſulphur i is found on the up. 
per parts of the conduits through 
which the water, paſſes ;, for, h 1 
5 that, ſtrictly ſpeaking, theſe waters 
4ooq not contain ſulphur ſubſtantially | 
= diſſolved. in them, but are Impreg- 
nated with a phlogiſton and AN; ACK 
the principles of ſulphur; which be- 
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any water whatever; not even in that. 
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” ig ia a volatile date ate . 
meet on the ſurface of the conduits, 
ane there unite into a true and per- 
fed ſul phur, which did not naturally 
exiſt in the water.” + , The author, 
from whom I- have made this ex- 


tract, informs us, that Dr. Rutey 


maintains the exiſtence of ſulphur 
1 mineral waters; and that both Dr. 


Sato and Dr. Short found ſulphur: i in ; 


| Harrowgate water. Notwithſtand- 


ing the teſtimony of ſuch. eminent 


phyſicians, the more recent opinion 
of a phyſician, whom Dr, Monro con- 
ſulted on the ſubject in 1768, ..i is 
againſt the inn, of . 
ſuch waters. [ have. taken parti - 
cular notice of ev ry appearance of 
the Harrowgate: waters, and. muſt 
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| bafon; a whitiſh cruſt adheres to 
The ſtone, where it is contiguous to 


. Sue er the top oF the welt beiter 


could T meet with any perſon in that 
quarter, who remembered the ap- 
e of real. ſulphur ſublimed, 
upon taking up the ſtones at che 
ottotn of the well, as mentione 


Pr. Neale. — 1 beg leave to add . 
my own obſervation on the fubject, 


which I made in 1780. The water 
in the well riſes imo a circular ſtone - 


the ſurface of the water; 1 ſcraped 


off a portion of this eruſt, 0 r 


ting it on a hot iron, I found that it 


burned with the flame and — 4 
Falphur. I do not think that this 
* e warrants us to 


16, 1 8 
p. 1 4 8 
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cooclude, that a#gal-/ulphar- is con- 
tained in this, and other v waters ge- 
nerally, denominated. ſul 


* we Juſtly infer from it, that Fr me- 
thing is ſublimed from, the. water, 
which either of itſelf is ſolphur, or 
which in co ware with the air, or 
ſame other prince aciple, . | <onſticmgs ON 


hur. „ CP 1 2 "ee N 
3 p; 8 
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The "proſecution. of 17 5 Lak ect 
would, lead to ſpeculations too ab- 
ſtruſe for. my deſign ; the following 
experiment, however, Which I have 
frequently made, will, I hope, throw 


no inconſiderable light on the cauſe 


of the ingen of Wee 5 


Waters in general. 
The acid of vitriol 0 nat 18 


upon the common Derbyſhire, lad 
ore, except when it is aſſiſted 3 
heat, it then diſſolves it, and a great 

| N3 eſcape 


| eſcape of air is obſe e e 
this air, as it Was diſcharged from 


the ore, paſs through high bended 


tube into a bottle full of pump OY : 
ter: the water, in a very little time, 
acquired the fetid Jmill of Harrow. = 
gate water, — its taffe was the fame 
as that of ſuch: ſulphureous "waters 


as contain no falt, — it was perfectly 3 
- tranſparent, but in the courſe of ws 
hours it became clouch and loſt moſt 
of its ſmell, — it did not ſuffer any : 
Precipitation by the addition of the 
acid of vitriol, — Aver was Blackened, ; 

both by being put into this water, 
and by being expoſed to the vapour 
which aroſe 2 it; from all theſe 
circumſtances, 'it ' may properly 5 
enough, T think, 5 called an  artifi- a 


cial ſulplurtous water. 
5 have ries the fame lens 5 5 
„ 1 mena 


| mens OE inſtead! or K lead: ö 1 


that once having placed A boite. 
contaſning black jack and acid o 0 


purple“ 


uſed Flack Jack: and I' remember 


5 


vitriol, 10 that | its neck leaned agali inſt 1 


a plat wall, 1 obſerved, ſome 


„ TIE 


Ring. t 9 Akin of e 


foot from the mouth of the pair 55 


of a putple colour, reſembling. the 
ſediment often found! in ſul. 


5 7 * 
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. 


phureous wells. „ 


Air of the kind Keg ſpoken of 0 


may be ſeparated from other ſub- 5 
ſtances, as well ; AS from lead ore and * 


73 


black Jack, and by other means, as 
well as by the acid of vitriol; and 


it ſeems very probable, that the wa- 
ters uſually called ſulphureous, are 


impregnated with this kind of air, 
which has been ſeparated, in the 


N. 4 bowels 


= re we Ca Iphureous on ones 8 
; it hee. been ele of! Jar 170 ate 4 1 


. 
Proud . 


ii d throws u. | 
4 EET 
Þ} nl Juring 1 5 e of impregnat- | ; ; 
g ing water with air, by diffolying | lead 
i ore in the acid of vitriol, 1 part * 
| the glaſs tube was coated wi ith a t 
pellicle of ulphur, which 6 | 
N 4 the air in its aſcent; 
' pot the ſulphur ſublimed from Har- | 
; | rowgate water, have Accompanied: | 
_ the air which gives it its ſmell? 18 f 1 
certain that this ki | of air does ot. - 
conſiſt of attenuated. parts of ſu 


Phur, which have ac uired an — 
ö force, and which cannot be con- 1 

denſed 1 in water? Or, 1 is it not more 
robable, that this kind of air is one 
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1 than ſulphur itſelf? | Does, this: Co.” ; 
; and the inflammable air, { parable ” 

from ſome metallic ſubſtances, by 7 
olution ig acids, conſiſt of oleaginuu s 
Particles in an elaſtic ſtate? „ 
5 Ik the reader wiſhes to impregoate- | 
common water with the ſ ſulphurcous 
properties $ of Harrowgate bay he 1 
may do it in the following fi ple | 


MM of the conflituent parts of ſulp 


&* 
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. manner. — Into, an apothecary's s vi al, 
| holding four or five ounces, but : 
| tome pounded. lead ore, and pour 


1725 
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upon it ſome acid of vitriol; (tire. | "0 

is no gccafion to be ſolicitous about 
the proportions of the lead ore = 
acid, for if there be more or leſs on © 
than the acid can diſſolve, ſtill 3 
enough for the purpoſe. will be dif. + 
charged ;) wrap a few folds of wet - 

nen round one end of a bended a 
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übe, inſert this end into the ne 
of the vial fo cloſely, that no air may : 
paſs out of the vial except through = 
the tube; the end of the tube mould 8 
be at ſome diſtance from the ſurface -” 
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of the acid. Put the other end of 


the tube into a bottle full of water; 


then, by ſetting the vial on the hot 
bs of a grate, or by ſome other £ 
means, heat the acid, and as ſoon. as 
1 18 heated, it will Yegin to act on . 
che lead ore, and a great quantity of i 


air will be diſcharged, which will 
| paſs through the tube into the wa- 


rer in the bottle, and in a few mi- 


nutes the water will be ſtrongly im- 


pregnated with the ſulphureous pro- 
perties of Harrowgate water, Be. 


ſides its ſulphureous impregnation, 


Harrowgate water contains ſea ſalt, 
and OT other ſulphureous waters 
contain 


Th 4 263 * 
| «contain ae falt or ache; ry 1 
to make a complete imitation of 
them, the ſalts which they ſeverally 
hold ſhould, be added in due propor- 
tion, to the water impregnated with: 
the air here ſpoken of. 1 5 
Though I am greatly diſpoſed « to | 

believe, that ſulphureous waters are 

in pregnated v with their peculiar ſmell 
and taſte, after the manner I have 

deſcribed; yet. to afſiſt the reader's 
conjectures concerning the origin of | 
_ this impregnation, 1 will” mention 
another way in, ich it may be ſup- 
poſed to ariſe, and which will ac- _ 
count for the faline raſte, as yell as ” 
the ſmell or ewe, TTL. 
TY know not Whether any e 
of maritime plants, containing ſea 
ſalt, will impregnate water with a 
ſul phurcous r 'oy means of putre- 
FT Fafiion ; 


adio; nor Ae al of . ill 


do it by means of combuſtion, but 
that one of them will do it 18 can 
have no doubt: 3 allude to the 


- bladder fucus or ſea wrack, which is, 


| burned on our coaſts for the making 
of Kelp. It has been mentioned be- 
fore, * chat ſea wrack. when burned 
to a black coal, „ wilt yield, by being 


707 4 * 


boiled in water, a great quantity of 


common ſalt; and I would now re- 
mark, that the water extracts from 


5 * 


the black alhes, not only a great 
quantity c of common falt, but ſome- 
thing elſe alſo, by which, withaut 
loſing its tranſparency, it acquires - 


both the ſmell and ſulphureous taſte 
of Harrowgate water, and by which 


it is enabled, like that water, * | 
blacken filyer and white Find, = 
"This 


Ve Vol. I. p. 137. 


7 "205. 3 ; 
This 1 I am ſenfible u may 
: be what chemiſts call liver of ſulphur, 
or an union of ſulphur with fixed 


alkali, and it would · not be difficult 


to explain its formation during the 


1 combuſtion of the ſea wrack; no ſul- 
phur however can be precipitated . 


from the water by the acid of vitriol, 
though that acid turns it, as is the 
caſe with Harrowgate water, a little 
cloudy. The air extracted from iron 
by the acid of ſea ſalt, impregnates 


Water with a ſmell ſomewhat reſem- 


bling that of Harrowgate water, but 

its difference both from the naturaland 

the artificial ſulphureous waters, may 
be eaſily diſtinguiſhed, eſpecially af- 
ter the water has ſtood a — hours | 
VII to the air. 
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* Je may deſerve to be inquired whether 
Dine may not be contained in lead, iron and 
other ores, more frequently than is ſuppoſed. 
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6 off with; them no inconſiderable por- 


3 a ton * e a —— 


hours; the ore, might be w 


comp for fublim oy the o 
on breaking che retort I ee 
the ore had been melted dut 
operation, for there was a D 
cake of ore of the figure. of the bot- 
tom of the | 1ght 
.cake was fifteen 
the weight of the nquid in the re- 
ceiver, and of the black matter 
which had been ſublimed, did not 
together amount to one quarter of 
that a quarter of an 
in the form of air, or ſome 


of its weight. The liquid did not 
rveſce with either acids or r aks 5 
lues; nor did it produce any change 
in the colour of blue paper, yet 1 
am certain, from experiment, that 
one drop of oil of vitro], though 
diluted: with two ounces of water, 
| would have produced a ſenſible red. 
neſ on the blue paper which Luſed. 
I ̃ybe liquid, notwithſtanding, had an 
= acid taſte, and a pungent ſmell, re» · 
ſenbling that of the volatile vitriolic 
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acid. The black matter which had 
been ſublimed into the neck of the 
retort, was examined with a microſ- | 
Pg and 17 eee to in Rar 5 
' was Sund a at rhe, bottom of he „ 
tort, had not any appearance of ſeo-—- 
Tia, or af lead, upon its ſutface. 
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but with a fire ſtro er baer enn 
ed for a longer time, than in-the pre- 
ceding experiment: the eee of 


liquid was much the ſame, there w 
a ſmell of ſulphur, and, en 
the amount of half a Srain of ſul- 
Phur was found in the receiver; the 
ore was in this experiment ſublimed 
into the neck of the retort, to the 
thickneſs of one fourth of an inch. 
There was found, as before, a cake of 
melted ore at the bottom of the re- 
tort, but no ſenſible portion of either 
"ww or es” yo * 1 we LEAP ſafely 
COR 
. 1 Fan gg no „ ſenkible W there 


ain however, an appearance of ſcoria ad- 


Kering tothe e fide, ai aud an e leaf 
. adhering 


of, its weight. The Kquid-d e 
_ efferveſce with either acids or alka- 
75 Hows nor did it produce. any. change a 
in the colour of blue paper, yet! 
am certain, from experiment, that 
one drop of oil of vitriol, though 
filuted with two ounces of water, 
would have produced a ſenſible red- 
nes on the blue paper which I uſed. 
Ĩ)be liquid, notwithſtanding, had an 
acid taſte, and a pungent ſmell, re 
ſembling that of the volatile vitriolic 
| cid. The black matter which had 
deen ſublimed into the neck of the 
retort; was examined with a microſ- 
cope, and it appeared to be pure 
Head ore. The melted ore which 
was found at the bottom of the re- 
tort, had not any appearance of ſeo 


"ey or. of lead, up * its ſurface. 
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Some phenomena attending this 
experiment deſerved, I thought, a 
further inveſtigation. I therefore 
diſtilled another 16 ounces of ore, 
but with a fire ſtronger and cantinu- 
ed for a longer time, than in the pre- 
ceding experiment : the quantity ef 
liquid was much the ſame, there was 
a ſmell of ſulphur, and, perhaps, to 
the amount of half a grain of ſul- 
Phur was found in the receiver; the 
ore was in this experiment ſublimed 
into the neck of the retort, to the 
thickneſs of one fourth of an inch. 
There was found, as before, a cake of 
melted ore at the bottom of the re- 
tort, but no ſenſible portion of either 
ie or n ” fo * 1 We 1 ſafely wh 
en Son- 


. 1 3 Aid no ſenfible mne there 
avas, however, an appearance of //coria ad- 


tering to-the fide, and an Ae lea 
| ns 
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_ limed in them. The ore * board 
near an ounce of its weight. 
Though the experiment is luft. 5 
ently troubleſome, I was not deter- 
red from making it once more; for l 
wanted to ſee whether lead ore cou 
be To ere as 1 — 


the quantity of each was exceedingly ſmall, 

and they were both, probably, produced 
from that minute decompoſition of the ore 
which produced the ſulphur, and which 
would not, I think, have taken place in any 
| degree, had there been no communication 
with the external air; but the orifice of the | 
quilled receiver was not always Golely: * 
_— the diſtillation. 
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ble: the lead ore too was. ſo. 
fully ſublimed into the neck of che 


retort, aha. it n ae it up 


1 t0 a erat, = hear 
was cracked, and that the cake at 
its bottom. was very different from 
what, was found at the bottom of the 


fire without cracking, for this cake 
was covered with 4 black glaſſy ic 


other retorts, which had ſtood the 
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the receiver, and 
bably, aroſe from the decompoſition 


6 22 al 
J öf an Hick in thic 


d into lead, 


the air through the crack, the ore 
was decompoſed, and thus both lea 
and ſcoria were formed, which'in the 


bother experiments, for want of ſuch 3 
Aa decompoſition, could not be form-. 


ed. There was a thin coat of ſul 
phur alſo- which lined” the inſide 1 


5 4 


of the ore, ſince none, or next to 
none, was obſerved in the other di- 
ſtillations of the ore: I found that 


f 45 Which laid under i it, was in pm 
fas Ae 
the ore did not weigh quite 4 
ounces, ſo that ee 6 ounces hi „ 
been loſt by eſcaping through the 
ctack. By a communication with 


the weight of a cubic foot of the 
ore, which had been ſublimed into 


w 4 4+. ws. . 
; * a 985 e 
a ; 


| the. neck In aa” was: "#500! | 
_ -ouncesz/ Which 'ſufficiently. agrees 
Vith the veight I had: before-aſcer> 
tained of this kind of ore. A cubie 
foot of the black glaſſy ſcoria weigh- 
ed 3333 ounces ; and-the-merallic 
cake which laid under i it, and which 
conſiſted partly of lead, and princi⸗ 
pally of ore not quite changed into 
lead, gave 730 ounces to the t | 
_ foot. 5-07 ; 
Finding 15 fulphur could: not de 
ſeparared from lead ore by diftiling 
it in cloſe veſſels without addition, 
and yet being much diſpoſed to 
think, that it contained a conſider- 
able portion of ſulphur, 1 firft thought 
of diſtilling it with charcoal duſt; 
iron filings, ſand, and other addi: 
tions; but recollecting that ſulphur 
by be ſeparated. from antimony 
Pz by 


Improbable; Fins it igri ; s p 
233 from lead ore by the ſame 
means, and the ſucceſs of the follow. 


BB F 
* * oY a - G 
59. . * 


8 7 — *. —_—_— _ 
I. -» — * . A&A > _ 
- - 3 Ca 2 * 
# * ms. "Ja * — 8 3 wa oo > = * 
— —— — — a . 82 8 — pax * % . 1 
N » _—  ——— 
* 
24 — 


j ; 


Fr ten ounces . lead, 
clexnſed as in :the preceding exp 
ments, I poured five ounces of the 
ſtrongeſt fuming ſpirit of nitre; this 
ftrong acid not ſeeming to a& upon 
the ore, I diluted it with five ount * 
of water; a violent ebullition, ac- 
dcCompanied with red fumes, med 

rely took · place; the ſolution of the 
ore in this menfruum became mani 

5 vi floating upon the / ſurface 
| of the amenſiraum a cake of fine yel- 
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ent. a great 


oy” repeated this experi 
many times, in order to aſcertain te 
quantity of ſulphur contained in lade 
ore, and ſeparable therefrom by ſo- 1 
Iution in acid ef nitre. + The reſults 
of different experiments were ſeldom 
the ſame: the matter ſeparable from 
the ore by ſolution; after being re. 
peatedly waſhed in large quantities 
of hot water, in order to free it from | 
every. ſaline admixture, ſometimes - 
amounted. to more; ſometimes to leſs | 
| po one-third of the weight of the 0 
ore. This matter may, for the ſake of 
Uitinatian, be called' crude ſulphur. - 
Its apparent purity might induce a - 
belief that it contained no heteroge-- 
neous mixture, yet the following ex- 
periments ſnew how much we ſhould 
_ deceived | in bee ſueh a can. ” 
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| minated de folphbur, il 0h 


a red-hot iron, the fulphur was made 
manifeſt by a blue flame and pun- 
gent ſmell. When the flame went 
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ad roms! rightly it rip 


F tom one : hundred ls ws 
parts, by weight, of lead: o1 


tained, by ſolution in acid of alin: 
ſubſequent waſhing in hot water, and 
drying by a gentle fire, forty parts 


of a ſubſtance which looked like nh 
phur: theſe forty parts were put « 


l 


wut, _ remained oO: che iron 


aihili . * * of 4. ful. 
phur which was conſumed muſt there 


fore have amounted to fourteen parts, 
or between one eighth and one ninth 
Part of che weight of the ore. lt 


has been obſerved, that the weight of 
the matter, e from lead ore 


\ > — by 


— 


I 


ed he 0 231 15 

by. ſolution in acid of, nirre, . ſome- 
| times exceeded, and ſometimes + 5 

ſhort of, one third. part of the weight 

of the ore; this variety, as far as * 
ä have been able to obſerve, does not- 
extend to, the quantity. of. ſulphur 

contained in a given quantity of ore, 
it depends upon the quantity of cals 

remaining after the burning of the 


ſolphur. Different lead ores will, 5 

doubtleſs, contain different quantities 

of ſulphur; but that the ſulphur 

contained in the lead ore which 1 
examined, conſtitutes between one 

eighth. and one ninth part. of the TS 

weight of the ore, is a concluſion. 

upon which, from a variety of N 
riments, I am diſpoſed to rely. 

There are ſaid tobe annually ſwelted 
in in pon about ten thouſand tons. 


6 44 4 


cen ec 15 | I . 
of g de Hl containec | 
t oufand tons of- ore, ſuppoſ⸗ | 
"ing that the ore ſhould only yield 
one tenth. of its weight of ſulphur, 
| though it unqueſtionably contains 
more, Derhyſhire alone would furniſh . 

| annually one thoufand tons of ſul- 
Pur, the value of which would an- 
nually xe about fifteen "thouſand 
. pounds. T mention this circumſtance 
thus publicly, in hopes that the lead 
ſmelters may be induced to proſe- 

-. cute the ſubject. If the ſulphur 
0Contained in lead ore could be col- 
lected, it would not only be a To- 
crative buſineſs to the ſmelters. but 

a x great ao to che nation. We at 
preſent 


. Thie ate is, 1 dave reaſon to think, 
too hi gh. 
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| bottom uy ae &f: tips, — © ahi 
in a great variety of arts: The 
ſmelters need not be apprehen ve 
belt the quality of the ore ſhould be 
injuted by extracting the 1 


from which the ſulphur has” en. - 
extracted, will certainly | yield "as | 
much lead as twenty hundred weight | 
of ore, from which the ſulphur has : 
not been extracted, and it will, Pro- | 
bably, Yield more, Arfenic is * 
This ks 5 Wale of one part: of 
tallow, of one part of brimſtone, and of threa - 


parts nearly of raſin. The tallom and roſin 
are melted together, and the brimflone is 


\ Rirred into them; 140 pounds of brimſtone 
18 enough for a veſſel of 1 40 tons. 
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4 like — to the 5 | 
| time to time ſwept out. 
probable, at by ſome. ſuc 1 " 
trivance the ſulphur: contai d in 
ſmelters call every thing ſulp | 
which i is volatilized during the roa b 
ing or fluxing of an ore; but none 8 


of thoſe with whom I have converſed, 
bac 


| any notion that common fall 
ur could be ſeparated m d 5 
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upon: de ron after the ſulphur was 
_ conſumed, was put upon a piece f 
lighted charcoal; the heat of the 
charcoal being quickened by blow- 
ing upon it, a great number of glo- 
bules-of lead were formed upon its 
ſurface. From bence it appears, 


_ that: this calx is not an unmetallie 


earth contained in the ore, which 
the acid of nitre could not diflolve; 
but a calx of lead, probably pro- 

duced by the violent action of the 
acid, and which, by the addition of 
phlogiſton, may be exhibited in its 
metallic form. The quantity of this 
of the acid upon the ore; if that 
action is violent, the calx is in 
greater abundance than if it be mo- 
derate; and I am not certain whe- 
| 2 che experiment might, not he {fo 


managed 3 


— 


5 . eee eee of 


= ment. 
2 Let ſome lead ore be 
_ | three parts with water, drop into che 
Water 2 drr of the eee acid of 


8 * 1 b 7 
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Fite quantity * has ſolatiom 
commence, and vou Will obſerve he 
re univerſally:covered: with bubbles 
.of air, theſe will buoy the ore up 
in pg tubs 4s the ſurface, and the 


from "ny ore all the acid becomes 
2 from — of ahead 
acid to the lead often appears cry- 
ſtallized upon the ſurface oh; the | 
menſtruum in this experiment; £ 
if, when the menſtruum is in ; that 
| Rate, a little freſh. acid be added, the 
ſalt iaſtantly cryſtalliaes and falls 
down to the bottom of the glaſs, the 
acid having abſorbed che water which 
held it in ſolution. When lead is 
diſſolved i in the manner here menti- 
oned, by a very diluted acid of ni- 
* ug e is no Appearance of. ful- 
* — | 


© But though lead, and ſulphur, 4 
bau and air, * are unqueſtionably: 
_ conſtituent: parts of lead ore, I do 
not take upon me to ſay, that they 
are the only conſtituent parts: it is 
well known, that, during the ſmelr- 
* lead th third: part or m. re 


ht of ore, wy ſeldem ob. 
tain e fourteen hundred « w phe 4 
of lead. What is loſt part | 
of a ſcoria which floats upon ad 
of the lead during the opera- 
tion of ſmelting, and partly of * 
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. 1 have ſeparated inflammable air — 
lead ore, by diſſolving it in the acid of ſel 
falt. | | 


4» 


„ 
is ſoblimed up the chimney 1 
ſipated in the air. The ſcoria, Laps 

| prehend, would be very little; even 

from a ton of ore, 75 the ore was 
dite ee it is the ſpar 
fines the min | e of the 


oy of Kris, ji accidencally 
flowed out from a ſmelting furnace, 
and which in colour and conſiſtency 
perfectly reſembles grey mn : 

it receives a poliſh as fine as marble, 
and it might. perhaps, with advan- 
tage be caſt into moulds for paving 
"Op 1 0 e and n 
» The Gar without an. 26 oments 
the quantity of — yet So 00 
which appears to the eye to be quite free from 


ſpar, yields a conſiderable portion of a black 
* — when Re with u ſufficient 


vith the ore that con- 
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collected either by be it meet 
with water, or with the 
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It is not b to > dean wit 
preciſion the quantity of this ſublim- 
ed lead; a general gueſs, however, 
may throw ſome light upon the ſub⸗ 
ject. They uſually at a ſmelting 
houſe work. off three tons, or ſixty 
hundred weight, of lead ore every 
twenty-four hours; the ſulphur con- 
tained in ſixty hundred weight of ore, 
we will ſuppoſe to be ſeven hundred 
weight, and the lead to be forty 8 
hundred weight; the air, liquid, ſco- 
ria, and ſublimed lead, muſt toge-. 
ther, upon this ſuppoſition, amount 
to thirteen hundred weight; now, 
admitting three hundred weight of 
the thirteen to be ſublimed lead, it is 
evident that, could it be collected, 


there would be an annual ſaving at 


each ſmelting houſe of - above fifty 
tons, which, ſuppoſing it to be 
VOL, III. be. worth 


1. 


1 "41 ann, F 1 
Lenk four pounds p# tpp, volld 
amount to above two! : 8 ] 
pounds a year. The price, if not 
the quantity of lead ſublimate, here 
aſſumed is, probably, below the 
truth; but my end is anſwered in 
_ giving this hint to perſons engage 
in the ſmelting Danes... 
. following experiments, though 
upon a different ſubject, may not be 
unacceptable to the lovers of che- 
miſtry, as I do not remember wo f 
have any where met with them. 
It is commonly known, tharfthe | 
Ace of melted lead becomes co- 


vered with a pellicle of various co- 


ours. 1 undertook ſome experi- 
ments in the courſe of laſt winter, 
with a view to aſcertain the order in 
which the colours ſucceeded each 
other. The lead which lines the 


6% _ 
boxes N une e tea is icon bin 

China happening to be at hand, ſome 
of it was "melted in an iron ladle; but 
1 was much ſurprized to find that 
its ſurface, though, it was preſently 
covered with a "duſky pellicle, did 
not exhibit any colours. | Imagining 
that the heat was not ſufficiently 
ſtrong to render the colours viſible, 


7 the fire was urged till the ladle be- 7% 


came red hot, the calcined pellicle 
upon the ſurface of the lead was red 
hot alſo, but it was ſtill without co- 
lour. The ſame parcel of lead was 
boiled! in a crucible for a conſider- 


able time; during the boiling a co- 


pious ſteam was diſcharged, and the 
ſurface of the lead, as Is uſual, be- 
came covered with * half vitrified 
ſcoria. The lead which remained 
unvitrified was then examined, and it 

AE: had 


. . a, * . | 
” n bar Pounds per 8 „ *wobld 
amount to above two bund 


pounds a year. The price, if no: 
the quantity of lead ſublimate, here 
aſſumed is, probably, below the 
truth; but my end is anſwered in 
ä giving this hint to perſons engaged 
in the ſmelting bufineſss. 
The following experiments, though 
upon a different ſubject, thay not be 
unacceptable to the lovers of che- 
miſtry, as I do not remember to 
have any where met with them. 
It. 18 commonly known, __ | 
* of melted lead becomes -co- 
vered with a pellicle of he 
Jours. I undertook ſome experi- 
ments in the courſe of laſt winter, 
with a view to aſcertain the order in 
- which the colours ſucceeded each 
other. The lead which lines. the 
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boxes in which tea is imported from 


China happening to be at hand, ſome 
of it was melted in an iron ladle; but 


I was much ſurprized to find that 


its ſurface, though, it was preſently 
covered with a duſky pellicle, did 
not exhibit any colours. Imagining 
that the heat was not ſufficiently 
ſtrong to render the colours vifible, 


the fire 1 was urged. till the ladle be- 
came red hot, the calcined pellicle 
upon the ſurface of the lead was red 


hot alſo, but it was ſtill without co- 


| tour. The ſame parcel. of lead was 


boiled! in a crucible for a conſider- 


able time; during the boiling a co- 
pious ſteam was diſcharged, and the 


ſurface of the lead, as is uſual, be- 


came covered. with a half vitrified 


ſcoria. The lead which remained 


vnvitrified was then examined, and it 


2 had 


0 
* 


An 
A 


had acquired the property of form 
ing a ſucceſſion of coloured pellicles, | 
guring the whole time of Continuing ö 
in a ſtate of fuſion, „ 
8 Another portion of the ſame kind N 
of lead was expoſed to a firong cal- : 
cining heat for a long time; the part 
which remained uncalcined did, at 
length, acquire the property of exhi- 

_ biting colours ſufficiently vivid. 

Theſe experiments induced me 10 
3 that the Chineſe lead was 
mixed with ſome ſubſtance from : 
which it was neceſſary to free it, ei 
ther. by ſublimation or calcination, 
before it would exhibit its colours. 

It would be uſeleſs to mention all 
the experiments which 1 made be- 
fore I diſcovered the heterogeneous | 
ſubſtance with which I ſuppoſed the 

« Chineſe lead was mixed. At laſt 1 


hit 


©@ "#45. ) 


ceſſion of the moſt vivid colours, 
l put a ſmall portion of tin, and ob- 


ſerved, that as ſoon as the tin was 


melied, and mixed with the lead, 
no more colours were to be ſeen. I 


do not know preciſely the ſmalleſt _ 
poſſible quantity of tin, which will 


be ſufficient ' to . deprive a given 
quantity of lead of its property of 


forming coloured pellieles, but 1 


have reafon to believe, that it does 


not exceed one five thouſandeh 7880 oY 


1 the weight of the led. 


Derbyſhire lead, which has bn 7 
its property of exhibiting colours by 


hit upon one which ſeems fully fut. 
ficient to explain the phenomenon. 
Into a ladle full of melted Derby- 
| ſhire lead, which manifeſted a ſuc- 


3 


beings mixed- with tin, - acquires it 


of the Chineſe - 
As . „ 


65 us 5 
lead, by * expoſed to 9 4: Clning | 


heat for a ſufficient time; the tin, it 
is ſuppoſed, being ſeparated from tie 
lead by calcination, NN all the 
lead is reduced to a callxs. 
Some calcined Chineſe BELA mis | 
reduced to its metallic form by burn 
ing ſome tallow over it. The re- 
| duced lead gave, when melted, co 
_, loured pellicles; the calx of tin, 
which we ſuppoſe to have been mix- 
ed with the calcined lead, not dg 
ſo eaſily reducible as that of lead. 
I find that zinc is another 3 
ſubſtance which has the ſame pro- 
perty as tin with reſpect to the de- 
priving lead of its power of forming 
coloured pellicles; but it does not, 
1 > think, 2 poſſeſs this power in ſo 
_ a degree as tin. I put ſmall 
ee of 3 alſo into melted 
lead, 


quality of forming colours. I melt- 
ed together ſome ſilver and lead, but 


the lead did not thereby loſe its 
power of forming calours. A little 
tin added to à mixture of lead and 
biſmuth, or to 'a mixture of ſilver 
and lead, immediately takes away 


from the rei C 


. 
+ 
*Þ7% & 
5 * 4 y = * 
7 2 . 82 F 
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tive mixtures the fa- 
culty of forming coloured ; pellicles. 8 
uity of tin has hitherto, . 


as far as I know, been unobſerved 
but every new fact, relative to the 
actions of bodies one upon another, 
ought to be recorded. The change 
produced in lead by the admixture 
of a ſmall portion of tin is much 
felt by the plumbers, as it makes 
the metal ſo hard and harſh, that it 
is not without difficulty they can 


od 


lead 
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lead d eic willingly,” nor 
 _ exhibit colours ſo readily, as new 
DUR lead, they may refer the difference 35 
ts the ſmall quantity of tin contained 
in the ſolder, from which old lead - 
can ſeldom be thoroughly freed. - 
With reſpe& to the order in 
: rege the colours ſucceed one an- 
other upon the ſurface of melted 
lead, it ſeems to be the following 
one; vellom, purple, blue, — yellow, - 
Purple, green, — pink, green, pink, 
green. Upon exhibiting, the bright 
ſiurface of melted lead to the air, I. 
have often obſerved theſe ten changes 
to follow one another in a more or 
leſs rapid ſucceſſion, according to the 
degree of heat prevailing in the lead. 
If the heat is but ſmall, the ſucceſ- 
-fion ſtops before it has gone through 
all the changes; but with the great. 
. N my 


. 6 


219 * | 
4 elt ber K 7 OY not obſerve any fur- 
ther variation. All the colours are 
very vivid, and each ſeems to go 
through all the ſhades belonging to 
it before -1 it is changed into me” next 


TM order. c 


The formation of theſe colours 
may be explained from what has 


been advanced by Sir Iaac Newton, 

and illuſtrated by the very ingenious 
experiments of Mr. Delaval, relative 
to the ſize of the particles -conſti--_ 
tuting coloured bodies. 


ESSAY 


HERE is a certain ſtand 
every art, w hich is not always well 
underſtood ; and after men do ſufſi- 
ciently com nd it, many ages 
often paſs away before they are for- 
tunate or ingenious enough to attain 
it. To extract the greateſt Poſſible 
= 1 quantity 
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cular kind, and any definite quantity 8 
of ore, is a problem of great im. 
portance, whether it be conſidered in 

a phuloſophical ora commercial light; 5 
yet he who ſhould apply himſelf to 
the ſolution of it, with an expecta- 


tion of being uſeful to mankind, 
muſt take into conſideration another 
i circumſtance, of as much importance 


as the quantity of metal to be ex- 
tracted, — the expence attending the 
Proceſs. For it is obvious, that : 
great quantity of metal extracted at 


a great expence, may not produce ſo 


much clear profit, as a leſs quantity 


procured at an eaſier rate; there is a 
beneficial limit between the quantity 
to be obtained, and the expence at- 
tending the operation, which N 5 
t experience can aſcertain. 


i it 233 19 e 
It. has: been proved, by experi- 
ments made i in. France, * that lead ore 
hen ſmelted by a fire made of wood, 
yielded one tenth more lead, than in 
the ordinary method of ſmelting by 
means of pitcoal; yet pitcoal is fo 
much cheaper than wood, in Derby- 
ſnire, and moſt other parts of Great 
Britain, that the loſs of a tenth of 
the lead, is, probably, more than 
compenſated, by the uſe of pitcoal _ 
inſtead of wood or charcoal. It is 
poſſible, perhaps, even with the uſe 
of pitcoal, by an alteration in the 
proceſs of ſmelting, to extract from 
every twenty tons of ore, one ton 


more of lead than 1s any where en- 


tracted at preſent; but whether the 
Price of one ton of lead, would be 


-* Efais des Mines par N. Hello, vol. II. 
9.144. 
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more than ſoRejent. 10 p ue 
extra- Orc inary expence arteiing the 
alteration of the proceſs, muſt be 


Aeft to the deciſion of thoſe who are 


619060008 in the een of ſuch i in. 


. „ 


The art on? Fnehtihjy's the: ores of all 


metallic ſubſtances, was, probably, 
at firſt very imperfect in every part 
of the world; and this doubtleſs has 
been aà reaſon; why the uſe of iron has 
every where been of a more recent 
date, than that of the other metals, 
fince it requires the application of a 


much ſtronger fire to ſmelt the ores 


"WE iron, than thoſe of . other 


We "RY no certain account when, 


-or by whom, the ſeveral metals were 
Aiſcovered ; Vallerius ſays, that, as 
far as he knew, Plig 


vas the firſt 
- hs 


"bs 255 3 OT: 
5 Sho: e the 1 Metals; + 
Pliny may, probably, be the firſt 
Natural Hiſtorian who e e 
them, but they were certainly known 
long before the age of Pliny, and 
vVvere mentioned both by Homer, and 
by an author far more ancient than | 
Homer — Moſes. - Only the m=_ 
and the flver, the braſs (copper), the 
iron, the tin, and the lead, every thing 
that may abide the fire, ye ſhall make 
1t go through the fire, and it ſhall be 
clean.” 4 From this teſtimony. we 
are certain that all the metals were 
known, at leaſt in the country of the 
 Midianites, above 1450 To before 
the birth of Chriſt, or near _— 
after 


Þ — | Primus i (ſell Plinius) quantum mini 
- conftat, ſex metalla enumeravit. Waller. de 
Syſ. Minera. p. 10. . 


I Num. xxxi. 22. 
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the . 1 2 be al a Ito "vj | 
mean, all-thoſe which. were ancientiy 1 
known; for platina, the ſeventh me- 
tal, has been but recently diſcovered, . 
and is not yet brought into general 
uſe; and:quickfibver or mercury is nt 
admitted by mineralogiſts into the | 
claſs of metals; though it has a god 
right to be admitted, ſince in a ſuſſi- 
_ cietit degree of cold, it poſſeſſes the 
great characteriſtic property of a 
metal, as diſtinguiſhed from a ſeni. 
metal — malleability. This property 
of malleability, as conſtituting the 
criterion by which metals differ from 
ſemimetals, is not over rigidly to be 
inſiſted on, ſince iron, when firſt 
fluxed from its ore, or when con- 
Verted into ſteel, and hardened by . 
being 18 immerſed "IO red 
_ ox me hot 
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Vin, hdd BY i ahnays claſh am * 
2 the ſemimetals,' +; © 5 
It has been 8 a | 
was one of the firſt metals which was 


uſed as m 
ſilver were, in very remote ages, of 


little account in that view. In many 
inſtances the greatneſs of the Raman 
name has made us forget the era 
when that people began to be di- 
 flinguiſhed in hiſtory, and induced 
us to conſider thei cuſtoms, as the 
firſt which prevailed amongſt man- 
kind. It is granted, that Servius 
Tullius firſt coined copper, and that 


ney, and that gold ald - | 


the Romans uſed no other currency 


till the four hundredth and eighty- 
flkth year of their city,? when ſilyer 
1 to be a; ; but from this 

con- 


be Plin. Hiſt. Nat. Lib XXII 8. 1 
TOM! III. . 
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" yced $ for t the Gi 4855 of copper a as: 4 1 
currency, in the firſt ages of tbe 
world. We know, from undoubted 1 
| authority that fi Iver was uſed in 
commerce, at leaſt eleven hundred 
years before even the foundation of 
Rome. — And Abraham wiighed. to 
Ephron, the filver which he had named 
in the audience of the ons of Heth, four 
 hundrid ſhackels of Alver, current money 
win the merchant.* About 60 years 
before Abraham paid this Gans for a 
piece of land in Canaan, he is ſaid, 
upon his return from Egypt, to have 
been rich, not in copper ind iron, 
but! in ſilver and gold. 1 
Iron and copper were commit 
Hon before the deluge; and it is 
probable, a all the other metals, 
— 5 7 


n from i its. ore 8 iron i | 
copper are from theirs, were known 
alſo to the Antediluvians; we have 


proof, however, that in the time of 


Abraham, gold and filver were 
eſteemed, as they are at preſent, pre- 


cious metals; and hence it ſeems 


reaſonable enough to conclude, that 


Noah was able to inſtruct his de- 


ſcendants in the art of ſmelting me- 
tallic ores: but, though this be ad- 
mitted, we need not be ſurprized at 
the ignorance of many barbarous na- 


tions in this particular. For the va- 


rious colonies which, either by com- 
pulſion or choice, quitted the plains 


of Ala in ſearch of ſettlements, may 


not always have had in their compa: 


ny, men who had been inſtructed in 


the art of ſmelting; and thoſe Who 
„ „ 
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„ _ 
did underftand it, 
firſt migrated, may, in many in 
ſtances, have died before any ores 
were diſcovered, upon which they 
might have exerted their ſkill; and 5 

thus the art of ſmelting being once 

loſt, it is eaſy to conceive that many 
nations may have remained for ages 
without the uſe of metals, or with 
the uſe of ſuch only as are found 
ws formed in the earth; or are 
fluxed from their ores. 
The earth in a little time r 
* deluge, and long before it could 
have been peopled by the poſterity _ 
of Noah, muſt have become covered 
with wood. The moſt obvious me- 
thod of clearing a country of its 
wood, is the ſetting it on fire; now 
in moſt mineral countries there are 
veins of metallic ores,- which lie 
"4 con- 


"I 993 Gr 1 * * 
r . es 
= F 8 2 fg 44 a 1 » 
UAE Ie pF #* : 4 
N 1 * 5 * 
$05 "2 | a 5 0 * 
* 3 2 « * # 
EET . \ 
e 8 8 % 7 
THO a . 2 =, 
8 r £6 Jo 
o 9 
4 * * 
* 


| earth, and the! e Myig been d 
whilſt the woods growing over tbem 

vere on fire, probably, ſuggeſted to 
2 nations — firſt idea of ſmelt- 


cnt Pow ful gold firſt raiſed his 3 
And braſs, and filver, and ignoble lead 
When ſhadywnods,on lofty mountains grown 
Felt ſcorching fires ; ene, from * 


thrown : 

Or & ſ e 800 man's deten the flames aroſe. 

| Whatever * that gave theſe fames their 2 

; birth, 
Which burnt "RY towering trees and ſeorch' 

5 the earth, _ _ 
Hot ſtreams of filver, 5 and head, and: = 
braſs (copper) - 


As nature gave a hollow proper place 
1 Deſcended down, and form'd a glire” ring 


n? 
: : = T habe. 
*: Loeretias by Creech- vel. IL. y. 57r· 


| „ FY x . 
: There. is no natural, abſ edit. in 
: this notion of the poet; 0 indeed 
it is confirmed by the teſtimony of 
various ancient hiſtorians, who ſpeak 
of ſilver and other metals being 
| melted out of the earth, during. the 
burning of the woods upon the Alps, 
and the. Pyrenees. A ſimilar circum- 


| ſtance is: ſaid to have happened Wm 4 


Croatia in the year 17613 a large 


maſs of a mixed metal, compoſed of 


copper, iron, tin and ſilver, having 
been fluxed, during the conflagra- 
tion of a wood, which was enden. 
rally ſer on fire. ie, e OY 
Ihe putting a quantity of ore up- 
on a heap of wood, and ſetting the 
pile on fire, in conformity to the 
manner in which ores were ſmelted 
during the burning of foreſts, was, 
a it 
8 . Annual Regiſter, 1761, p. 138. 3 


„ * 205 „ 
it may be conjectured, this firſt pai 


force of fire is greatly diminiſhed, 


when the flame is ſuffered to expand 
itlelf, and as the air acts more forci- 
bly in exciting fire, when it ruſhes 
upon it with greater velocity, it is 
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_ proceſs by which metals were ex - 
tracted from their ores. But as the 


likely, that the heap of wood and 


ore would ſoon be ſurrounded with _ 
a wall of ſtone, in which ſufficient. 


openings would be left for the en- 
trance of the air, and thus a kind of 


furnace would be conſtructed. The 
Peruvians we are told had diſcover- 0 


ed the art · of ſmelting and refining 


ſilver, either by the ſimple application 


of fire, or where the ore was more. 


ſtubborn and impregnated with fo- - 
reign ſubſtances, by placing it in 


ſmall ovens or furnaces on high 


. | grounds;., 
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7 te as Fs > „ 
an Pu artificially. conſtr & 
that the draught of air zerformed, 
the function of a bellows, a machine. 
wich which they were en unac-⸗ 
quainted,” e ole. and rble 
This method of: e ores on 
| high grounds, without the affiſtance 
of a bellows, at leaſt of a. bellows. 
moved by water, ſeems to have. been 
formerly practiſed in other countries. 
as well as in Peru. When M. Belon 
travelled into Greece, he found the: 
furnaces placed on the ſides of ri- 
vulets, and obſerves, that all their 
bellows played with Wheels: turned. 
by ſtreams of water; yet formerly 
they had ſmelted their pres. in a dif- 
ferent manner: for upon che moun- 
jJͤ di ©» 


„ 


Barba, Treatiſe of Metals, 1 Trank. 
Vol. I. p. 27 2. 23 Eq 


5 28 


d deine where mines hb 
r e in the mn of Philip. . 
of Nag have been — n 
are ſituated ſo far above any river of 
the country, that the furnaces from. 
which they were formed, muſt, pro- 


| bably, have been wrought by the- 
wind. There are ſeveral places in. 


Derbyſhire called Boles by. the inha- 
bitants, where lead has been ancient- 
| by ſmelted, before the invention of 
moving bellows by water. Theſe 
places are diſcovered by the ſlags of 
lead, which are found near them; 
there is no certain tradition concern- 


ing the manner in which the ore 


was ſmelted at theſe boles, it was, 
probably, as ſimple as that of the 
Feruvians, for in Derbyſhire, as well. 
as:in Peru, they ſeem chiefly to have 
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K 266 * <7 
relied upon the K of * ie . 
for the ſucceſs of the operation; the FE 
boles being always ſituated upon high 
grounds, and moſtly upon that _ 
of a hill, which faces the weſt, This 
ſituation was not fixed upon with- 
out deſign, ſince the wind blows in 
England, in the courſe of a year, > 
near twice as many. days from that 
quarter as from any other.“ A me- 
thod is mentioned by Erckern + of 
' ſmelting biſmuth ore by the wind, 
and it ſeems as if the ore of lead 
mpg have been imelted . at theſe 
boles, 


3 As may appear from the. following | 
abridged ſtate of the winds at London in the 


years 1774 and 1775. 


| N [| s | Eg | w NW 
args lake teat 
1775\225}215|11 182 392 
Philoſ. Tranſ. 1774 5. 


I dee Fleta Minor. by- Sir John 1 Pettusy 55 
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VV 
boles, after the ſame manner. This 


method, conſiſts in putting the biſ- 
muth ore, when beat to a proper 
ſize, into ſmall flat i iron. pans, , theſe 


are ſet in a row contiguous to each 


other, i in an open place; and when 
there is a ſtrong wind, a fire of dry 
wood i is made cloſe to the pans, and 


on that ſide of them from which 


the wind blows, by this contrivance, 
the wind driving down. the flame of 


the wood. upon the pans, the. ore 
contained in them is quickly melted. 


A pig of lead was dug up at one of 


the boles in the year 1766 on Crom- 
ford moor near Matlock, upon its un- 


der ſurface there is an inſcription. | 


in relievo, from which it appears to 


have been ſmelted i in the age of the 


Emperor Adrian; it is not very. dif- 


ferent i in haps from the Pigs which 
are 


7 — 
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q 268 50 
are caſt at preſent; it confiſt 
veral horizontal layers of Wee 
thickneſſes, and there is an irregular 
hole in it, running from the top to 
near the middle of its ſubſtance, 
from theſe appearances it ſeems as if 
it had been formed by pouring into 
a mould, at different times, ſeveral 
quantities of lead; and if lead had 
been ſmelted after the manner before 
mentioned of ſmelting bifmuth ore, 
the ſeveral pans being emptied, at 
different times as they became ready, 
into the ſame mould, would have 
yielded a maſs of lead divided into 
layers of unequal. thickneſſes, and 
reſembling this Roman pig; for the 
hole in its ſurface was, probably, 
made accidentally, from the unequal 
cooling of the lead, or from ſome 


extraneous matter being lodged in it.” 
ag oy | S The. 


ET 269 9 
The boles in Derbyſhire are, pro- 
baby, many of them of high anti- 
quity, as appears from the pig of 
lead before mentioned; yet I have 
met with a paſſage in a writer of the 
laſt century, from which it is evident, 
that the method of ſmelting lead on 
high grounds was then practiſed in 
the Peak. The lead-ſtones in the 
Peak lye but juſt within the ground 
next to the upper cruſt of the earth, 
They melt the lead upon the top of 
the hills that lye open to the welt 
wind; making their fires to melt it 
as ſoon as the weſt wind begins to 
blow; which wind by long experi- 
ence they find holds longeſt of all 
others. But for what reaſon I know 
not, ſince J ſhould think lead were 
the 0 Bo all metals to melt, 
Lea | THT, 


— 


0 Tt 25. * 
they make their fires eee 
„ 

The ſmelting of ore by the varia- 
ble and uncertain action of the wind, 
muſt have been a troubleſome pro- 

ceſs, it has therefore been univer- 
ſally diſuſed, and the more regular 
blaſt of a bellows has been intro- 
duced in its ſtead. The invention of 
the bellows is attributed by Strabo to 
Auacharſis the Scythian + but it is 
more probable, that he was the in- 
ventor of ſome improvement of this 
machine, than of the machine itſelf; 
for Homer, who lived long before the 
age of Anacharſis, deſcribes Vulcan as 
employing twenty pair of bellows at 


once, in the formation of Achilles“ 
| | | thield, 


hy Childrey l "Billnn. Bacon- 1661. 5 
7 Strab. Geog. Lib. VII. ; 


Cory 


"_ 10 * is difficult to ſay when 
the art of moving bellows, by means 


ofa water wheel, was firſt diſcovered; 


it is pretty certain, that tlie ancients. 


did not know it; and that it was 


very generally K nown, amongſt the 


Germans at leaſt, in the time of 


Agricola, one of the firſt of our 


metallurgic writers, for he ſpeaks of 


it in-ſeveral places without any hint 


of its being a recent invention. 4 
The heat of the fire in a furnace de- 
pending much upon the force of the 
blaſt of air impelled againſt the fuel; 


and that force, other circumſtances 


remaining the ſame, being in pro- 
portion to the quantity and velocity 
of the air; the W of a power 
able 


+ Iliad. Lib. XVIII. v. 470. 


t Agric. de Re Metal, publiſhed in 15 550, 
p. Lie 338. 
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and it is then called a lag hearth; and -— 
the lead thus obtained 1 is called 


2 


9 
1 0 


of the cinder of 1tcoal inſtead o f- 5 
charcoal. + d 2 crane 
-The furnace called: a cupol or %% 


VOL, ITikc 5 4 | ; Go" 5 2 


7 * 
| 
% 
* 
* 


1 copper ores. This furnace is ſo- 


tm) 5 
— Sn ieh ce de led by 
5 3 is ſaid to have 
ned, "abdut Wee? 696. 


aue Beecher may, "et; * 
theught to have a ee 


| many + But whoever was tf ie firſt 
_ Inventor of the cupola, it is now in. 
general uſe, not only in Derbyfhire- | 
and other countries for the ſmelting; 
of the ores of lead, but both at home 
and abroad, where it is called the 
Engliſh furnace, for the ſmelting of. 


contrived, that the ore is melted, not 
by coming into immediate contact 
with the fuel, but by the Oy a. 
bottom of the furnace « on which RY 

** : lead 


* Egal os Mines, Vol. I p- 124 
. See Vol. I. p. 33. 


r 
need, is ſomewhat: con- 


22 1 of is low and arch 


over 3 ; the fire is G at one end 


—— 6glee; x taaye- 


pengicullar chimney; the direction 
of the flame, when All the apertures 


in ehe ſides-of the Furnace are Hoſetl 
up, ds neceſſarily determined, by che 
ſtream of air which- enters at the 
grate, towards the chimney, and in 
tending chither it ſtrikes upon ehe 
roof of the Furnace, and being rever- 


berated from thence NANNY ore it. 5 


8 melts it. 5 
It is not always an ey matter to 
meet wich. a current of water, ſuffi- 
* cient 


om the ſides towards. 


0 e bottom of which the air _ 


— — . 1 
. ˙-ꝛm. T oe ea es <td ta ns es — 


2 e ih, o de Eater, 
| 2 the fare of pt, ® aid to ave 


the * to el Ee en 
e or introduction from Ger- 
many. But whoever was the firſt 
Inventor of the cupola, it is now in 
general uſe, n not any in Derbyſhire 
and other countries for the ſmelting; 
of the ores of lead, but both at home 
and abroad, where it is called the 
. Engliſh furnace. for dle ſmelting of. 
copper ores, This furnace is ſo 
contrived, that the ore is melted, not 
by coming into immediate contac 
with the fuel, but by the rever dera- 
tion of the flame upon it. The 
bottom of Ye furnace © on which the 
. a teak 


EY \-Efais * Mines, Vol. IL} p. 14s 
"M See Ty L. p- 33+ 


av — the — 5 
222 due waf iv low unc avol- | 
enz e re is placed at one end 
ef ehe furnace, upon an iron grate, 
o the bottom of which the air bas. | 
tree acceſs; at the other end, oppo- 
Hite to the fire place, is 2 Hier pel⸗ 
pendioular chimney; the direction 
_ of the flame, when all che apertures 

in ehe ſides-of the furnace are coc 
up, ds neceſſarily determined, by che 
ſtream of air which- enters at he 
grate,” towards: the chimney, and in 
4ending. chither it ſtrikes upon the 
roof of the Furnace, and being rever- 
berated from thence wh rnd WEN ore 705 
W melts it. 

It is not always an eaſy. matter to 


_—_ with. a current of water, ſuffi- 
$:2-. 1 cient 
„ 
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cient: to move the bellows 1 
eg on an. hearth furnace, 
and to carry the ore from the mine 
where it is dug, to a conſiderable di- 
| Kance to be ſmelted, is attend d with 
great expence z. this expence is ſaved 
— ſmelting in the cupola furnace, 
which not requiring the uſe of bel. 
lows, may. be conſtructed any where, 
— Wood is very. ſcarce. in every 

mining country in England, and 

though pitcoal. coſts ten or twelve 
milliags a ton in. Derbyſhire, yet 
they can ſmelt a definite quantity of 
ore /in the cupola, at a far leſs ex- 
pence by means of pitcoal, than of 

wd. — The flame which plays up- 
on the ſurface of the ore and ſmelts 

it in a cupola furnace, is not driven 
againſt it with much violence; by 

This means mall i of ore, 
5 fa called 5 


% 


en ) 


G 1 „ 


cupola furnace with great conveni- 
.ence, which would be driven away, 
if expoſed to the fierce blaſt of a 
pair of bellows in a hearth furnace. 
. — Theſe are ſome of the advantages 


attending the uſe of a cupola in pre- 
theſe may be added one ſuperior” to 
all the reſt, — the preſervation. of 


the workmen's lives; the noxious 
particles of lead are carried up the 
8 chimney 1 in a. cupola, whillt they are 
driven in the face of the hearth 


ſmelter at every blaſt of the bellows. 


They generally put into the cu - 

pola furnace a ton of ore, previouſly 

beat ſmall and properly dreſſed, at 
one time; this quantity they call 4 
charge; if the ore is very poor in lead 
5 * PW in ſomewhat more, and they 
: * work 


work off three charges of ore im ever 
twenty four hours In abaut fin 
hours from the time of charging, 
the ore becomes as fluid as milk, 

Before the ore becomes fluid, and 

en hüllt it continues in a tate ol 
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1 | pe is i; off — po 

11 2 what remains in the _ 
A ad 88 lad, e 
taining of which the proceſs was com- 

menced, — and of the g or ſcuria. 
The proportion between thieſe parts 

is not always the fame, even in the 
ſame kind of ore; it deperiding much 
upon the management of the fire. 
The: lead, being heavier than the 


— Er < 
__ <> 2 ho 2 
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WW flag, anks through ie as it is formed, 
: ang ſettles into the concavity of the 
| bottom * the furnace. The pur 


7 


Tags | arcanting, 0 to. che. idea h 
i given, ls. that | 
Which is neither driven off by the 

heat of the furnace, nor changed in 
ſto lead. In order to obtain the lead 


free from the ſlag which ſwims over 


owards the more perfect. fu- 
ee ore, but to dry up the 
Allag which floats upon the ſurface of 


the lead, and which, being as liquid 


as lead, might otherwiſe flow out 


along wich ir. The flag being thus 
thickened by an admixture of lime, 


zs raked up towards the ſides of the 
Furnaces and the lead is left at the 


a bottom. There is a hole 1 m one of 
the ſides of the furnace, which is 
A ſtopped during the welter 


34 ” 


| Mahar ” 


about a buſhe] of lime, not, as is ; 
welt ſuppoſed, in order to con- 
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© ny Yi 
of, this hole is pins RIO B. ing 
ſituated lower than the lead in the 


furnace, the lead guſhes th rough 


it into an iron pot placed contigu- 
ous to the fide of the furnace; from 
this pot it is laded into iron moulds, 
each containing what they call a pig 


of lead, the pigs when cold being 


7 ordinarily ſtamped with the maker's 


tap hole, and drawing down-the- ſlag 


name, are ſold under the name of ore 
lead. After the lead has all flowed 
out of the furnace, they ſtop up the 


and lime into the Middle of the fur- 


nace, they raiſe the fire till the mix · 


4 


ture of ſlag and lime, which they 
ſimply term lag; is rendered very 


quid, upon this liquid maſs they 


throw another quantity of lime to dry 
it up as in the former part of the pro- 
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It 481 i 3 
= This ſecond mixture of flag ant 
bike! is then raked out of the fur- 
nace, and the ſmall portion of lead 
feparated from the fuſion of the firſt, 
generally to the amount of twenty 
or thirty pounds, being let out of 
the furnace, a new charge of ore is 
put in, and the operation re- com- 
menced. In order to ſpare the lime, 
and the expence of fuel attending 
the fluxing of the mixture of. lime 
and ſlag, they have in ſome furnaces 
lately - contrived -a hole, through 
which they ſuffer the main part ef 
the liquid ſlag to flow out, before 
they tap the furnace for the lead; 
upon the little remaining ſlag they 
throw a ſmall portion of lime, and 
draw the mixture out of the furnace 
* . it, This kind- of 
fur- 


3 


furnace they tare 2 a ; 
Mecca. . 
| The process f N hers.do- 4 
-ſeribed; appears to be defective. in 
ſome points, which I will take the 
Aberty to mention, and at the ſame 
time ſuggeſt the means of improve- 
ment; without, however, preſuming ; 
-to-ſay, how far it may be expedient 
to adopt. the propoſed alterations 
being ſenſible that what may appear 
_ anſwer in ſmall aſſays, may, not be 
eaten I. large works. 74 : HT 
Ih ue firſt alteration which I wou 
| 0 to the conſideration. of the 
riaontal chimney. of twg; or three 
hundred yards in length, in the place 
0 the * one now in uſe. 
Jn : 


1 
bc "ables in-4778; mentien is. 
made of the probability of ſaving a 

large quantity of ſublimed lead, by 


making the ſmoke, which riſes from 


the ore, paſs through an horizontal 


chimney, with various windings ta 
condenſe the vapour. I have ſince 


converſed with ſome of the principal 


that I had over - rated the quantity 


of the ſcaria from a ton of ore, a- 


mounting to more than I had ſup · 
poſed; they were. all of them, how- 
. ever, of opinion, that the plan I had 
- propoſed for ſaving the ſublimate,, 


vas a very rational one. Bur ſo dif- 


-fieult is it to wean artiſts from their 
- ancient ways of operating, that I 
- queſtion very much yhether any of 

E | | f 4 them 
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item would everhave . the fa | 
they approved, if an horizontal chim. 

_ - ney which was built a little time ago, 
in Middleton dale for a quite differ- 
ent purpoſe, had not given them a 
full proof of the practicability of 
ſaving the ſublimate of lead, which 

is loſt in the ordinary method of 
ſmelting. This chimney was built 

on the ſide of an hill, to prevent 
ſome adjoining paſtures from being 
injured by the fmòke of the furnace. 
It not only anſwers chat end, but 
it is found alſo to collect conſider- 
able quantities of the lead, which is 
ee during the ſmelting of che 
this ſublimed lead is of fel 
whitiſh caſt, and is fold to the paint. 
ers at ten or twelve pounds a ton; 0 


might perhaps be eee inte r 
. with ſtill more * 


5 A ſecond eireumſtance to be "I | 
tended to in the ſmelting, of lead ore, 
is the ſaving the ſulphur contained ö 
in it. The pure lead ore of Derby- 
ſhire © contains, between an eighth and 
a ninth part of its weight of ſul- 
phur; but as the ore which is ſmelt- 
ed is never pure, being mixed with 
particles of ſpar, cok; - limeſtone, bra: 
zi. and other ſubſtances, which the 
miners call dead, we ſhall be high 
enough in our ſuppoſition, if we ſay 
that the ordinary ore contains ” 
| tenth of its weight of ſulphur ;- 
may not, probably, contain eee 
but even a twelfth part, could it be 
collected at a ſmall expence, would 
be an object of great importance to 
the ſmelter. In the common method 
of ſmelting lead ore there is no ap- 
Pearance of the ſulphur it contains, 


it 


CESS 


Tr. NEE > og „ 1 N 1 
2 4 3 a U. — 4 - . ; : 
— Nau Goa £ — — * n 1 = | — _ 
* - 


| 
# 
3 
3 


unites itſelf in part to the lead which 


ay Indeed; by! jooking into the 
furnace diſtinguiſn a diverſity in 
the colour of che lame; at different 


zefiods of the proeefs; during the 
firſt three or four hours after the or 


1 Put into the furnace, the flame 
has a. bluiſh tint, proceeding no 
daqubt frem the ſulphur Which, in 


beirig/ſublimed from the ore, is in- 


| Hamed: after all the ſulphur is ſepa- 


rated from the ore, the flame has a 


the fire may be raiſed for finiſhing. 


the operation; for if the fire be made 


ſtrong before the ſulphur be diſperſ- 


ed, 'the quantity of lead is leſs, pro- 
bably, for two reaſons; the ſulphur 


ec 27 * | 
"a 8. and by this PE 
comes s infeparable from it; for the 
fulphur cannot without much Uiffi- 
.Tulty be ſeparated from an' artificial 


- mixture of lead and. ſulphur, when 


the two ingredients have been fuſed: 
| together; — 2. The ſulphur whilſt 
it continues united to the lead in the 
natural ore, renders the ore volatile, 


ſo that in a ſtrong heat a great por- : 


tion of it is driven off. Hence, ve- 
ty ſulphureous ores ſhould be roaſted: 
for a. long time with a gentle heat, 


and in this proper management 0 


the fire, principally conſiſts the f 

periority of one f melter above an- 

. 

An old lead fitichter informed 15 
that he had often reduced a ton of 


ore to 16 hundred weight by roaſt- 


= it, but that he did not obtain 


more. | 
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J more . ae it Mg a bub ec den * 5 
| fuſion, than if he had fluxed i it with . 
dut a previous roaſting. This max 

be true of ſome ſorts of ore, but it 8 

is not true of very ſulphureous ores. 


Indeed the fire may be ſo regulated ” 
in a cupola furnace, as to make K. 


anſwer the purpoſe of a roaſting and 


a ſmelting furnace at the ſame time: 


I have ſeen much lead loſt by ſwelt ; 


ing a ton of ſulphureous ore in eięht 


hours, which might have been ſaved, 5 

if the fire had at firſt been kept 10 8 
gentle as to have allowed my 
hours for finiſhing the operation. 


Sulphur cannot be ſeparated avg | 


lead ore in cloſe veſſels, and the lead 
ore melts with ſo ſmall a degree of 
heat, that there may be more diffi- 

culty in procuring the ſulphur from 


the ores of lead, than from thoſe of 
e e 


3 


from thinking the mat 
1 have not * 


bolloving reſiections 
ful ulphar in wanne, 


nace as Re! as it is We 
the ore, the reader will pleaſe to re- 
collect, that ſalphur conGfis.of two 
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by which it is 


— and of an acid pat wh ag 


at li 
during the burning of 
Now this acid, 
aan. out of he, 
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a tube of varthen ware, or otherwiſe, 

o that the ſulphureous acid thi 
tue out ia a direction partie? to the 
flue of the chimi ey, and at tlie AH. 
dune of s abour A foo and an n da. bs 
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"the tube through which we Have | 

ſuppoſed the ſulphureous acid to 
ine, and the neck of the laſt being | 
en open, for fear of injuring 'the 
draught of the furnace. Let eachof 
theſs globular veſſels contain a ſmall | 
quantity of water, then it is con- 
ceived, that the heat of the flue will 
raiſe the water into vape ur, and that 
his watery vapour will be the means 


| W tale. When a fat. 


* is all HOO the” — 4 


ww. near > Ling where e ve 


to copper ore: and I believe a pa 
das been granted to ſome individual 


for this mode of collecting ſulphur. 


Sulphur might be obtained with 
equal facility from the pyrites which 
is found amongſt coal, and this ap- 


plication of the pyrites might, pro- 


bably, be more lucrative than the 

preſent one — making green vitriol v. 
A third: circumſtance: which te- 
quires the utmoſt care of the lead 


ſmelter, is the leaving 2s litile lead 


as. poſſible in the flag, Near 


ſmelting houſe there are thouſands of 


ou of ſlag, ! when n property 


1 3 00” 


"2 


"IIs 5 val. L . 236, 


thing 1 had ſaid concerning the p id 
bability of ſaving ſulphur by roaſt- 
ing lead ore, is verified wich reſpect 
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allied, „ to Yield kom obe 


th to one tenth: of their weight 


"Wy lead; though no perſon has yet 


diſcovered a method of extra king 


in large quantities; and indeed, the 
1 are ſo little able to Obtaie 
all the lead contained in them, that 
in many places they never attempt 
to extract any part of it: in ſome 
places, where they do attempt it, 1 
have known the. Proprietor, of the 


lag allow the ſmelters 205. for every 


pig of lead they procured of the va- 


lye of 385. beſides furniſhing them 
with fuel; and yet the men employ⸗- 
ed in ſuch an unwholeſome buſineſs, 


ſeldom made above 7 4. a week. of 


their labour. This fuſion of the 


ag of a cupola furnace is made, as 


has been mentioned, at a hearth fur- 


nace; 


e 


into a black maſs, hich, when che 


. 


and inde ie _ the nde | 


lead from ſubſiding, and it being 
from time to time emoved from the 


furnace, a conſiderable quantity of 
lead is left in it, and thereby loſt | 
A principal part of the lead con- 


tainad in the ſlag of the anpala furs 
nace, is not, I apprehend, in the 
fonm of a metal, but in che form of a. 
litharge or calcined lead: a portion: 
of the lead, in beinę 
ore, is caleined by the violence of 


the Fire this caleined lead is not 


1150 very vitrifiable af uſelf, but it 
5 "0 


Y cinder: which-they.uſt 
r „ melted. 
by the ſtrang blaſt of the (bellows. 


acomes a perfect - 
Hola: Nur n . even in it. | 
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ed. wit peri 4 thus 1 
d eutes the liquid ſcoria 3 might it not 
| bbuſefut to throw a quantity of char- 
coal duſt upon the liquid ſcoria in 
the cupola furnace, in order that the 
calcined lead might be converted 
into lead, by uniting itſelf to the 
nflammable principle of the char- 
| coal? — Iron will not - unite with 
lead, but it readily unites with ſul - 
phur, and when nene mixture 


of lead and ſulphur, it wil 
the ſulphur, leaving deen in-its 
metallic form; might it not be uſe- 
ful to flux ſulphureous lead ores in 
conjunction with the ſcales or other 
refuſe pieces of iron, or even with 
ſome ſorts of iron ore? — The 
ſmelter's great care ſhould be to ex- 
tract as much lead as poſſible at the 

i „ ot 


= 


and to . had ag as poor * — 
ſible; but if he ſhould ſtill find either 
the flag of the cupola furnace, or 
[ff chat of th he” hearth furnace, contain 
ing much lead, (as that even of the 
hearth furnace certainly does); he 
may, perhaps, find it worth his while 
to reduce the flag into a Powder by 
a ſtamping mill, or by laying it in 
tighways to be ground by the carts, 
or by ſome other contrivance, and 
then he may ſeparate the ſtony: part 
of the lag: from the metallic, by 
waſhing the whole in water, inaſmuch 
as the metallic part is far * 
than. the other. 
L eſtima abs e of an 
pieces of ſlag, and found them o 
differ very much from each other; 
this difference is principally to be 
206 t ee 
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1 Slag "from : a | cupola Fupnae 5 
ns lime was uſed. 


from a "hearth furnace = 


2 384 Ia. 
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Black gla gla 15 ss 
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Place tot a word or two concern- 
ing tl — 'Toadfone, which 
conſtitutes one of the principal ſtrata 
in the mining country,“ and which 

is ſuppoſed to have been in its origin 

a flag thrown out by a volcansd. It 
perfectly reſembles ſome of the ſpe- 
cimens, I have ſeen, of one of the 
om theloug.of W norton 


3 * 2 
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blackneſs of its colour, but in its 


2101 ts a cubic foot of ſome. forts. 


of | Derbyſkire/itoadſtone | weighing: 


mate, and af other leſs than a cubie 
foot of cow Veſuvian lava, which it 
3 en han tems paved, of 
late years, with a b from Sol. 


The ſtreets of 


lau, df the ſame nature as the 


byſhire toadſtone; and the ſtreets o 
Naples have for many .centaties*paſt; _ 
been paved with the lava from, Ve- 


ſuwaus which reſem bles toadſtone. 


Neither the Derbyf fhi re 'toadftone, 
nor that ſort of Veſuvian lara Which 


reſembles; it, ſeem yo b have exper. 


of Ns. hos are ha in a half vitri- | 
fied Rate ; the toadftone I have fre: 
TVET: . in a  finith's forge 
TAELY i 


in che handneſs- of its texture, undd 


| 
i 
i 
7 
; 
$ 
| 
} 
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: 


O_o 


* 1 &. 04+ af 
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; | Weight of a cubic foot of Wo #53 


| Toadlione hard and free from blebs. 2884 
Veſuvian lava reſembling toadfione 2865 
on flag, a greeniſh glaſs - 33843 
Iron flag, a browniſh glaſs - 7" - 2729 
Iceland 2 — Mr. Cotes. 20 
Anotder 3 piece . — . - - 
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In the whole iſland; * and in er 
place, he ſays, that he had heard 
there was neither gold nor ſilver j in 
Britain, + The Romans had a very 
imperfect knowledge of chis {country 
in the time of Cicero, ſo that his ac- 
count of the matter may not, per- 
haps, deſerve to be much relied on; - 
we are certain, at leaſt, that abduc 
fifty or ſixty years afterwards, both 
gold and filver were reckoned by 
Strabo amongſt the products f Nyi 
av; 4 hence if che Britons dill bot 
underſtand the art of extracting fil- 
ver * ar the diſt invaſion of 
at Jt. t ASH. i. „Nm 


" . n inud Jail 5 OT'y e „ 1 = 
qu > argenti Tcrupulem efle uflum in it 1. 
- Jnla(Britann). Epiſt. ad tt, L. IV- E.XVII. 


I Epik. Fam. 1. VII. B. vfl. 3 Fo 


1 1. . 5. 505. See als raden n | 
of Agicola. 
f A 


bun — ms rs A be | 
comes more probable, if it be ad- 


| a mitted, that ſilver was coined: in Bri- 


tain in the time of Auguſtus.“ 
Silver is ſo eommonly contained in 
lead! that ix is eſteemed a very great 
curioſity to meet with lead which is 
entirely free from it: it has even been 
afſerted, that there is no lead in the 
works, a= that of e in Ce. 


name 
* e Perc e fit 12 
1 ws y point de — For 


and celui de Villach que ne contienne de l' 
Argent. Lehmen ſur les Mines, Voh L. p. 
14. — See allo Philoſ. Trani. for 16bs. p. 
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1 Lifler de Foutibus, Cap. Il 8. 9, 10. : 


foi fince his 1 time: found lead wholly: br. 
free from ſilver. The Derbyſhire lead; 
has been ſaid to contain two grains; 
of filver in a pound of lead. 
Every general obſervation of this 


kind is liable to much contravention 


from partic ular facts; becauſe the | 


quantity of ſilver contained in lead, 


is not only different according as the 
lead is fluxed from the ore of differ- 
ent mines, but it is very poſſible in | 
an aſſay of the ore of the ſame mine, 
to meet with one piece of ore which 


mall afford a lead. yielding eight or 


ten times as much ſilver, as another 
piece would do. This diverſity ariſes 
from the ore itſelf being variable in 


quality i in different parts of the ſame 


mine; and even different lumps of 
ore, e, though contignious: to each 1 | 
+ + al 


« Oper, Min. Explicata pe 263. 
vor. III. N 
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por often. yield very — 

ties of filyer, from the fame quantity 

of lead. This n eee explain 
the reaſon of the very oppoſite teſti. 

| - monies, which have been ome- 


times given- in courts of 1 


Concerning the richneſs. of a mine 
from e aſſays; the plaintiffs 
and defendants, where the iflue to 
having been ſeverally intereſted in 
getting the beſt and the worſt pieces of 
ore aſſayed, in order to ſupport their 
reſpective claims. There was a 
notable inſtance of this with reſpeb 
_ - to the lead mine of Ef. tyr- ihr in 
- Cardiganſtire, which was diſcovered 
in 1690. The law at that time ad. 
Judged every mine to be a royal mins, 
the metal of which contained enough 
of ld © or ſilver to o compenſate the 


charges 


( 3% 


contained. In conſequence of this 


la the patentees of royal mines 


which was rich in ſilver, and they 


produced proof in 1/gfminfter-hall, 


that the lead of that mine contained 


to the value of fixty pounds of filver 


in every ton, whilſt the proprietor 


produced proof that it only contain- 


ed to the n of four ee e on”. 


filver in a ton. 


I have been fond by an in- 


_ relligent perſon, that there are ſome 
lead ores in Great Britain, which, 
_ though very poor in lead, contain 


between three and four hundred 


ounces of filyer in a ton of the lead. 


Ir is not to be e that the pro- 
prietors 


* Some account of Mines. p. 27. 
Uz 


charges of refining, and the loſs of 
the baſer metal in which they were 


. a 8 ? 
ee Ee, MmSes 


4 


(3% 
prietors of theſe, or of any IS 


mines rich in ſilver, ſhould be for: 


ward in declaring to the world the 


| quantity of filver which they con- 


tain. The proprietor indeed of a 
lead mine containing ſilver, may 


work the ſame, without any appre- 
henſion of its being taken from him, 
under the pretence of its being a 
royal mine; yet the crown, and per- 
ſons claiming under it, have the right 
of pre-emption, of all the ore which 
may be raiſed. There was an act of 


parliament paſſed in the ſixth year 
of William and Mary intitled, —— 


act to prevent diſputes and contto- 


verſies concerning royal mines. 


This act gave great quiet to the ſub- 


ject by declaring, that every propri- 


etor of a mine of copper, tin, iron, 


or lead, ſhould continue in poſſeſſion 


of 


bl 


. 4 309 : 
of the ſaid mine, notwithſtanding its 


being claimed as a royal mine, from 


its containing gold or filver: but it 
further enacted, that their majeſties, 
their heirs and ſucceſſors, and all 
claiming under them, ſhould have 


the privilege of purchaſing all the 
ore which ſhould be raiſed out of 
fuch a mine, at the following prices; 


that is to ſay, pay ing für all ore 
waſhed, made clean and merchant- 
able, wherein is copper, after the 


rate of ſixteen pounds a ton, for tin 


ore (except that raiſed in Devonſhire 
and Cornwall) forty. ſhillings, for 


iron ore forty ſhillings, and for lead 


ore nine pounds a ton. This ſtand- 


ard price of nine pounds a ton for 


lead ore was, at the time it was fix- 
ed, much higher than the ordinary 
Price of ore, in which there was no 


Ty - ſilver 
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ſilver oak extracting; the beſt 
kind of Derbyſhire lead ore, being, 
at preſent, generally worth not more 
chan ſeven pounds a ton. It may 


| deſerve however the conſideration "2 


the legiſlature, whether the clauſe in 
the forementioned act reſpecting the 
right of pre-emption ſhould not be 
wholly repealed ;. as there may be 
many lead mines in England very 
rich in ſilver, but which, on account 
of the difficulty of working them, 
cannot be entered upon with advan- 
tage, whilſt this right ſubſiſts. At 
many lead mines, moreover, there 
are large quantities of ſteel-grained: 
are raiſed together with the ordinary 
ſort, now it generally happens that 
the ſteel-grained ore is much richer 
in ſilver than the ordinary diced ore 

of e and ĩt might, if ſepa- 
rated 


i 5 0 311 ) 

tated from the reſt; be net for 
ſilver; but whether from an appre-. 
henſion of the opetation of the clauſe. 


we are ſpeaking of, or from mere ig- 


norante or inattention, all the forts . 
of ore. are mixed and iimelted tote. 
| ther. pen 

Silver has formerly been extracted . 
from lead in a great many places in 
this iſland, In the reigh of Edward 
I, near 1600 pounds weight was ob- 


teinsd, in the courſe 6 three years, 


tom a mine in Devonſtire, which had 
been diſcovered towards the begin- 


ning of his teigh ; this mine is called 
a filver mine by the old writers, but 


it appears to have been a mine of 


lead which contained ſilver.“ The 5 


lead = 


by Hollingſhed's Chron. Vol. It. p. 316. 


See alſo i in the ſame author a further account 
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I.” lead mines in Cardiganftire. A at 
different periods afforded great 
quantities of ſilver: Sir Hugh. Mid- 

dleton is ſaid to have cleared AG 

them two thouſand pounds 
Y month, * and to have been —. 
thereby to undertake the great work. 
of bringing the new river from Ware 
. to London; and! in alluſion, probably, | 
to theſe two. great. circumſtances of 


his life, there are painted upon ſome 


of his pictures the two terms — fontes 


— fodine. Theſe ſame mines yield- 


| ed, i in the time of the great rebellion 
eighty ounces of. ſilver out of every 
ton of lead, and part of the king's 
army was paid with this ſilver which 


ede from lead in ee 
and Cornwall in the time. of Edward III. 
2413. | 


* ah alin Min. explic. p 245, 
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was minted. at Shrewſbury. PE A mint 
for the coinage of Welch ſilver had 
before that time been eſtabliſhed i in 
1637 at Aberyſtwith; the indenture 

was granted to Thomas Buſhel for the 
coining of half crowns, ſhillings, 


ſix-pences, two-pences, and pennies, 


and the monies. were to be ſtamped 
with the oftrich feathers on both 
ſides . In the year 1704. near three 
thouſand. ounces of this Welch bul- 
lion were minted, at. one time, at the 
tower . Webſter in his hiſtory of 
metals, publiſhed in 1671, makes 
mention, from his own knowledge, 
of two places 1 in Craven, in the weſt- 
riding of Yorkfhire, where formerly 
good ſilver ore (lead ore abounding 

„5 in 

Þ 7 Sir J. pettus, Eſſay on Metal Words. 3 55 
Rym. Fxd. Tom. XX. 164. 

4; Some account. of mines. p. 6. 
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in n filver) had been gotten. One 6 5 
the places was Branghill moor in the - : 

_ pariſh of $laidbury, the ore of whith 

held about the value of ſixty ſeven - | 

pounds of filver in a ton: the other 
was Steltorn field within the townſhip .. 

of Nimmngton in the pariſh of 6% 
turn; it had formerly belonged to 

one Pudſey, who is ſuppoſed to have 
coined the ſilver he got out ing 

mine, there being many ſhillings in 
that country which the common, Pes 
Ple called Pudſey's millipgs.“ 
There is not at preſent e 
in Derby/tire where filver is extracted 
from lead. A work of this kind 
Was eftablifhed a feu years ago not 
far from Marlact, and the lead yield- 
ed fourteen. ounces of filver from a 
ton; an che mine which afforded 8 
dhe 


. wende. 's Meta, a 21. 1 5 5 


2 too eee to be u . 


i between fifty and ſixty ounces of fil- 


ver from a ton of the lead; the ore f 
this mine is reckoned to be poor in 


2 ter- is "wy ea 


ores i yield che mol flver; ſo. that. 
much ſilver is probably thrown, 


away, for want of having the ores. 

of the pooreſt ſort properly aſſayed. 

The quantity of lead ſmelted an- 
nually in Derbyſhire, may be eſti- 


mated at 7500 tons upon an average; 


fifty years ago the average was, pro- 


profit. There is a lead mine in 
Fatterdale near Keſwick, which yields 


bably, 10000 tons a year, but we 
put it high enough in ſuppoſing 1 
at preſent, to amount to 7500 tons: 
I * never been able to get any 


proper 


? 
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proper Gs ip * 
Quantity of lead annually ſmelted in 


other parts of Great Britain, but for 


the illuſtration of the ſubje& we 
are upon, let us ſuppoſe that i 
Whole kingdom 30000 tons of lead 
are annually ſmelted, and that at. a 
medium each ton of lead would 
yield 12 ounces of ſilver, then would 
| there be, if all the lead was refined, 
_ a. ſaving. of three ounces! of ſilver 
tom each ton of lead, or ninety thou- 


9 


1 3 the 


ſand ounces in the whole; our Eng- 


ſk workmen reckoning that nine 


ounces of ſilver are fully adequate 


*| to the expence of refining a ton of 
lead, added to that 
_ which is loſt during th 


the lead 


operation. 
The general m nner of extracting 


ſilver from lead is every where the 
Z ſame; it is very ſimple, depending 


upon. 


F) 
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| upon” 'the different eſſential proper- 
ties of the two metals. — It is an 
eſſential property of lead, when 
melted in the open air, to loſe its 
metallic appearance, and to burn 0 

away into a kind of earth, — It 1 
an eſſential property of ſilver, not to 
burn away, or to loſe its metallic ap- 
pearance when expoſed to the action | 
of the ſtrongeſt fires, in the open air. | 
Hence, when a maſs of metal con- 
Giſting of lead and ſilver, is 'melted: 
in the open air, the lead will be 
burned to aſhes, and the ſilver re- | 
maining unaltered, it is eaſy to un- 
derſtand how the ſilver may be ex- 
tracted from the lead, for being hea- 
vier than the aſhes of the lead, and 

| incapable of mixing with them, 

(ſince no metal is miſcible with an 

| earth), it will fink 6 to the bottom of 
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the veſeel | in which the maſs i is PO) 
ed. Iron, tin, and copper, reſem- 
ble lead, in being convertible into a 
Feind of aſhes, when expoſed to the 
action of air and fire, and gold re. 
ſembles ſilver in not undergoing any 
change from ſuch action; hence ei- 
ther gold or filver, or a maſs con- 
ſiſting of both, may be purified from 
any or all of theſe metals by the 
mere operation of fuſion; for theſe 
rhetals will riſe to the top of the 
veſſel, in which the fuſion is made, 
iz the form of earth or drofs, leav- 
ing the _ or ſilver ure ar the 
bottom. 225 | | 
The ancients ——— knew hr 
filver could be purified from the 
baſe metals by the force of fire, — 
The lune of Ifraei is to me become 
dreſs: — (copper) at 
tin, 


5 0 289. 3: 
Tin, aud i iran, aud lead, in the midf of 
the furnger: > Wy are even the Lao of 

| being Purified. ſeyen Bak Tis 

nace of earth, ꝶ it may, perhaps, be 

2 that the method of refining 
ſilwer which was then in uſe, con- 
ſiſted in reducing the baſe metals 
into earth, by a repetition of the 

proceſs of fufion, This inference, 

it muſt be owned, is rendered daubt- 

ful by a paſſage? in Jeremiah; — t 
bellows are Burned, the lead is conſumed. 
of the fire, the founder melteth.in waink 
— This paſſage is ſome what ambi- 

guous, and i interpreters tranflate the 

original Hebrew differently, but moſt 

* n collect from it, that: the 


5 Font _ | + "hs OY 
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founder added lead to the mixed” CY 


maſs which he 2 8 to refine. 


Lead, when reduced to an LIN A 


„ * 
by being burned in the open air, 
may, in a ſtronger degree of heat, 


: be: converted 3 into a yellowiſh glaſs, 


which # 


* > Other matte; fabliuices yield colournd 
glaſſes, either when vitrified- alone, or in - 


conjunction with pure glaſs. In enamel nd. 


china painting they prepare roſe red and 
purple colours from gold; ſcarlet reds from 
iron, or vitriols that partake of it; ; greens. 
from copper; blues from cobalt; blacks 
from magneſia, zaffer, and ſeales of hon; ; yel- 


lows from ſilver antimany, Naples yellow, 


and crocus martis; white from tin. The 
ſame ſubſtance yields different colours, ac- 
cording to the re of heat to which it is 
expoſed ; thus, the green colour of common 
glaſs bottles, which proceeds from the iron 


contained in the ſand and vegetable aſhes 
from whigh the glaſs is made, is changed 


into a blue by a W degree of heat. $a 
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ich 15 the property at 0 
1 contributing to the eaſy vitrifcation 
of all earthy ſubſtances; hence, 
when gold or ſilver are mixed with 
iron, copper, or tin, it is uſual to 
add to the mixed maſs a quantity of 
lead, in order to accelerate the purifi- 
cation; for the lead will be converted 
into glaſs, and this glaſs will vitrify 
all the extraneous ſubſtances with 
which the gold or ſilver are polluted, 

without exerting the leaft action upon 

the precious metals themſelves,  - 
I do not know upon what grounds 
one of the moſt diſtinguiſhed che- 
miſts of the age has aſſerted, «+ that 
the cefining.of gold and filver mere- 
ly by the action of the fire was the 
es method NOIR known; 1 5 
| and 


ud Chem, Dia. ol 15 W artic. 
Refining. „ 
vol iI. = 
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FF 
mn chat the doing it by the dds 1 65 
- . | Bf-lead, is a diſcoyery Wich which 
. ancient pere unacquainted, 
% Not + to. inſiſt. upon what bas deen 
5 quoted from Jeremia; in i Djodaras | | 
ede there is a very minute de- 
1 {cripti tion of the. manner of working 
ſome gold mines in the confines ß 
Egypt. and Arabia; this deſcription 
Vas probably written on the ſpot 
when he viſited that country, but 
; the mode of © operation ſeems to have 
1 been derived from a more early pe- 
riodz as the diſcovery of the mines is 
attributed by him to ſome of the moſt = 
ancient AÆgyptian kings; àmongſt 
other particularities, — notice 
1 of their melting the mineral i in con- 
1 Jonetion with a little tin, ſome ſmall 
portion of bar, and a "_ of lead. 


5 5 Stabo - 
RAT 


955 Diod, Sic. Lib, UI. P · 183— 189. 


„„ 
| a ſpeaking bf 
1 I which, after. being five = 


F *Eniqeda- - 


nateby this part of the'works bf Bo- 


Pydius is loſt} or we might have had 
a a more circumſtantial} knowledpeiof 
the proceſſts hy which the Alents 
extracted ſiluer from its ones as 
Strabo ſays that he omitted Poli- 
dbiusꝰ account of this matter, becauſe 
c itz/prolinity:#"' Ply: probably = 
Has an alluſton to the uſe: of lead in 
refining ſilver; when he fays, that n 


ſilver ore in the form of an carth 


could: not be mel ted except in conjun- 
ion with lead or the ore of lead. 
A coe diligent earch into the-writ- 
in 85 of the in ene ne, ande 


. Eg 
»Plin. Hiſt. Nat. Lib. XXXIII. TS VE 
XN 2 | 
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"ke furniſh more authorities u 
the point, but theſe may be lu. 
cient to induce us to believe, that 
they were not unacquainted with the 
uſe of lead in refining gold and ſil- 
ver. — But to return to the 1 
1 extracting ſilver from lead. 5 
The veſſel in which the She! 
men melt the maſs of ſilver and lead 
zs of a ſhallow form, that a large ſur- 
face of the melted maſs may be ex- 
poſed to the air, it is made uſually of 
four meaſures of the aſhes of calcined 
bones, and of one meaſure of un- 
waſhed fern aſhes, and is called a 
teſt * T his veſſel is 18 en 5 
Ek but 
"OM Teſts are ſometimes made of clay and 
other materials, and metallurgic writers of- 
ten order the wood aſhes to be waſhed, leſt 
the alkaline ſalts which they contain ſhould 


tend to n = teſt; but a very good re- 
finer 


* 


\ 
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buy not ſo much as to imbibe- the 
metal, whilſt it continues in the form 
of a metal; but as the earth, into 
which the lead is ſoon reduced by 
the action of the fire, becomes melt- 
ed, the teſt imbibes a portion of it 
in that liquid ſtate, the other por- 
tion is driven off (as cream is blown 
off from milk) from the ſurface of 
the melted maſs, by the blaſt of a 
bellows. The liquid, half vitrified, 
earth of lead, which is thus driven 
off, concretes into hard maſſes of a 
ſcaly texture, and is called in that 
ſtate litharge, or ſilver ſtone, from 
the manner of its being produced, 
or from an idle notion of its con- 
"As raining 


finer at Holywell informed me, that he 21 

ways uſed the aſhes without waſhing them, 
as the veſſel became thereby leſs apt to . | q 
| ble into pieces. „ 
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— much ſilver. The lharge' : 
which is firſt forme is whitiſn, that 
which experiences a greater degree 
o heat is red the mee 
the other metals, Arien ay quoted 
to be mixed with the maſs of lead 


and ſilver. When the ſurface of the 


melted maſs, becomes white, ank 

throws up no more litharge, the ope · 
> ration is finiſhed; but as the re- 
maini ig filyer is not quite pure, 
ſince, it contains a ſmall portion of 
lead, from which the degree of heat 
requiſite for melting the mixed maſs 
cannot readily free it, it is taken to a 
refining furnace, and rendered quite 
pure, at leaſt from lead, by cupella- 
tion. This proceſs conſiſts in melt- 
ing the flyer obtained from the firſt 
n in a, veſſel made of the 
ſame 


+ 3˙ * 
25 me Marca as the teſt, and Inch, 5 
flom its reſemblance to 1 7 wide - 
| mouthed « cup, has been called a 
eupel. The cupel being expoſed to 
Es ſtronge r heat than the teſt, the lead 
which hal ef eſc aped the action of the 
fire on. the teſt, is now dtiyen out 
from the flver, and being conyerted x 
| into. litharg e, bs abſorbed by the cu. 
Peli and by t this means the ſilver is is pu- 


80 from every metal except gold; 
for it is not teceſfiry, on this occa⸗- 
f fion, to remark,” that a minute Por- 
ET tion of cop] per, when there 5 18 7 
to be any, in a maſs of filver and 
lead, robably elcapes the action of 
the ke! in cupelling gold c or ſilver. 4, 

© There are ſever al ſmelting houſes 
af Fohwell in Flint ire, where filyer” 5 
1 £ Yextfaced from lead; Mr. Pen en 2 * 
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; SY given the following account of 
the quantity of filver extracted at 
one of the largeſt of theſe houſes ; in | 
the courſe of ſix years. 
| 8 Ounces. | „ Ounces. 
Year 1754 = 12160 Year 1774 5593 
e W ED - 67 ; 
FT 1756 „ 43 1 
T he ſilver obtained from land at 
: Holywell, is chiefly ſold to the ma- 
nufacturers at Birmingham and Shef- 
feld. Much filver is alſo extracted 
from lead in Northumberland. 
At Holywell they uſually work off 
three tons of lead at one operation, 
the quantity of ſilver which they. 5 
procure, is variable according to the 
richneſs of the lead; a few years 
ago they were refining lead frgm an 
ore found in the Ne of Man, and it 
d them about 60 ounces at every 
"an C4 opera- 


1 


operation, or 20 ounces in a ton or ; 


| the lead, The lithatge ordinarily 
; obtained from thtee tons of lead 


amounts to 38 hundred weight; this 


litharge may either be changed into 


red lead by calcination, or it may be 


reduced into lead again by being 
fluxed with charcoal, or any other 


matter containing the inflammable 
principle;“ but when it is reduced 


they ſeldom obtain more than 52. 


hundred. weight of lead, + fo that by. 


- Lead from litharge is, generally ſpeak- 
ing, worth five ſhillings a ton more than ore 
lead, as the plumbers eſteem it ſofter and 


fitter ſor making ſheet lead; yet the litharges - 


lead from the ore of the Iſle of Man here 
mentioned, was found quite unfit for making 
ſheet ad. on account, probably, of the ore 


having held other metals banden N and 7 


lead. | 
+ In the Keen works. 1 * the 5 


laſs of weight, CANA the d r 3 


__ 


vy cheir ſuperior ind 


0 Ns 5 

ext MEE © ver, thefe ig A lf 

| of eiglit hundred weight in three 
tens of lead. It bas been ſäid ther 
the Dutch can extract the filver fromm 


three tons of lead, and fot loſe above | 


fir! hundted weight * upon” converts 

ing the litharge into lead, and that 
this ſuperior kill,” aided,” Probably, 
: fr enabled 


them to purchaſe” ou? lead,” and" t&' 


extract Po Myer fron" ſuth' a could! 
not be refined here wirk advantage? 


F have been informed, however, by bx” 


am experienced refinbe in DerbyMice, 
that he. coulc extra 3tt the fil Iver w with- ' 
out 5 — _ fo mich a as fix —_ 


Wag al 1 Ge aeg Oe 
NT, GFA Ueberge⸗ of gt Phundred weight, 

from 58 hundred 1 of near ns Fo * 4 

dei Mihes, Tom. II. 14 40%. r e 


14 v 1 B34. Ht ieee * . 
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x * * s Metal. p. 233. 
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dan be extrattetl-with- profit,” mult 
5 much upon the price of _ 


: | bandred wighs of leady — : 
. refining he eee, is wk; 68. 1 
When lead is at 16 C. a ton, and it is 
worth only 40. 165. when it is at 
12 ,. & ton. The value of 25 ounces 


of ſilver, which we ſuppoſe to be the 


quantity ſeparable from three tons 


ink a5 the ſwalleſt quantity. awhidhe 


l 
* 
' 
i 
f 
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of lead, is 7. 105. 9d. at 53; 31 5 
an ounce; hence, the difference be- 

tveen the value of the ſilver: obtain- 1 
ed, and that of the lead loſt, would, 
when lead is at 15 L. a ton, be 

1. 10. 9 d. and when lead is as low: 
28 12 C. a ton, it would amount to 
2 C. 145. 9d. In the time of Sir 
John Pettus, the uſual allowance for 
_ waſte in refining and reducing of 
lead, was three hundred weight in a 
ton, or nine hundred weight in three 
tons, and the lead was valued at 
12 C. a ton, + ſo that lead has altered 
very little in its price in the. courſe of 
above one hundred years. 
Silver is here valued at 5s. 74%. 
is ounce z 5 requires ſome ex- 
planation. A pound of Aondard 
ſilver in Englund, conſiſts of 11 
ths ounces 


4 Fodinz Reg * 10. 


1 
q: 
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of Randard ſilver conſiſting of 40 


parts by weight, is compoſed of 37 
parts of ine filver, and of 3 parts of 


a view of rendering theſe metals 


harder, and partly becauſe it would | 
require much labour and expence to 


free them wholly from that ſmall 


portion of copper, which, in their 


ordinary ſtate, as fluxed from their 


ores, they are generally found to 

contain. A pound of ftandard ſilver 

is coined into 62 ſhillings, hence the 

| Mint price of an ounce: of fandard 

filver would be a twelfth part of 62 

- ſhillings, or 55. 2d. From hence 
. it 


Ry 


ounces and 2 pennyweights of - fne 
— and of 18 penny weights of 
copper; in other words, every maſs 


copper; the copper is called the i- 
by. All nations. uſe ſome alloy both 
in their gold and ſilver ; partly with - 


the leaſt, The e mackes Rae of . 
on the mint price, l it can never be 
lower than that, but, from the ope- 
ration of various cauſes, it may ex- 
ceed it. T — Standard gold with us 
conſiſts of 11 parts of fine gold, and 
* 1 part of copper, or of a mixture 
of ſilver and copper; and a Pound 
or 12 ounces of ſrandard gold; i 
_ coined into 44% guineas; hence the 
price of an ounce of Aundard g old is 
+ We 17 5. 105 d. and the price op an | 
ounce of fine gold is 4L. 45. 1134. 
*Or eign gold trinkets ſtain the hands 
more, and bave a more opfer f 


+ Ely on Money and Coins, p- 2 · & 55: 1 


„ 


„„ -», 
lock chan Engliſ ones; and in fat 
loyed wich a much greater propor- 

gold of England; yet when an ena 
mel is, 10 be fixed on gold, ang of | 

the moſt experienced of the foreign 
enamellers, f recommends the fe VE 


p mY 


gold, which has the ſame alloy as the 
Engliſh ſtandard gold, or two parts 
alloy and twenty-two parts of fine 
Copper communicates a ſmell both 
to gold and ſilver. The Roman ſpe- 
cula, which they uſed as looking 
- glaſſes, in Pliny's time were common- 
ly made of filver, but the filver was 
alloyed with much copper; for we 
find, a cunning waiting maid in Plau- 
tus adviſing her miſtreſs to wipe her 
A „„ fingers 
I M. de Montamy, Traite des Coleurs. 
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9 of ee ME filver 
o ne oleant argen- 


que argentum te accepiſſe ſuſpicetur . 
Fhilelacle. “ . 
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. 1 „ „ HEL ES; 
: te Lead. 
Red and White Lead. 
5 * & . LS * ; * 35 4 * 2 85 ; F: 
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IF the feader does not Eno what 
nmmum or red Lead is, k would 
ih Him to ſend for 4 few ounces 

of it to His painter or apothecary.— — 
Suppoling hit to have a parcet F 
a leatt befofe his eyes, the firſt 
thing which will ſtrike Rim is its 
vivid colour verging a little towards 
orange; if he crumbles it between 
flit. E „„ 
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| his bagers, he will find it to be. an 
almoſt impalpable powder; ; if he 


poizes it in his hand, he will per- 


ceive it to be much heavier than 


either brick duſt or red ochre, 
with which ſubſtances it is ſome. 
times adulterated; if he compares it 
with a piece of lead, he will be a- 
ſtoniſned how it can be either pro- 
duced from lead, or be capable of 
being, by a very ſlight operation, 
reduced into lead again. 

It has been mentioned in the pre. 
ecing Eſſay, that red lead is made 
from litharge at Holywell : this red 


lead which is made from litharge is 


not, perhaps, in all its properties of 
quite the ſame kind with that which 
is made directly from lead; at leaſt 
I have been informed, that the mak- 


ers of flint glaſs, who uſe much red 
lead 


i 00225 . 
lead in the compoſition of that glaſs; 
are of opinion, that the litharge red 
lead does not flux ſo well as that 
which is made from the direct calci- 
nation of lead, as is practiſed in 
Derbyſhire. There are in that county 
nine red lead mills or furnaces, all 
of which are much upon the ſame 
conſtruction- 
The furnace is very like a baker's 
oven, its vaulted roof is not at a great 
diſtance from the bottom or floor, on 
each ſide of the furnace there are 
two party walls, riſing from the 
floor of the furnace, but not reach- 
ing to the roof; into the intervals 
between theſe walls and the ſides of 
the furnace the pit coal is put, the 


flame of which being drawn over 


the party walls and ſtriking upon 
ä . roof, is from thence reflecta 
. down 


/ 


4 


OE, 


„ 
down upon the lead, which is placed 
in a cavity at the bottom, by which 
means the lead is ſoon melted. The 
ſurface of melted lead, when expoſed 
to the open air, inſtantly becomes 
covered with a duſky pellicle; and 
this pellicle being removed another 
is formed, and thus by removing the 
pellicle, as faſt as it forms, the great- 
eft part of the lead is changed into 

a yellowiſh green powder. This 
yellowiſh powder is then ground ve- 
ry fine in a mill, and being waſhed, 
in order to ſeparate it from ſuch parts 
of the lead as are ſtill in their me- 
tallic ſtate, it becomes of an uni- 
form yellow colour, and, when it is 
dried to a proper conſiſtency, it is 
thrown back again into the furnace, 
and being conſtantly ſtirred, ſo that 
alli its. parts may be expoſed to the: 
action 


E 
action of the flame of the pit coal, ih 


about 48 hours it becomes red lead, 


and is taken out for uſe. | 

The colour of the red lead admits 
ſome variety, which is occafioned by 
the different degrees of heat. If 


the heat is too ſmall, inſtead of red 
it is yellow or orange coloured; if it 


is too great the red colour is changed 


into a dirty white, between theſe two 
extremes it is ſubject to ſome diver- 
| ity of ſhades of red, which cannot. 
well be noticed or deſcribed, except. 
by thoſe who are REY in the 


making of it. 


It has been afſerted, cha the- re-- 
verberation of the flame and ſmoke. 
upon the ſurface of the lead, is not 
a neceſſary cireumſtance in giving it 


2 red colour, * but that it will ac- 


| quire 
®Inſtit, de Chym. par M. Demachy. p. 522. 
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Auire this colour by a long calci- 5 
nation without coming in contact 
with the flame. The truth of this 
aſſertion I think may be doubted. I 
have more than once calcined lead 
for above 60 hours, without ſuffer- 
ing the flame of the fire to touch it 
Avciog any part of the proceſs, but 
by this method I could never obtain 
any thing better than a dirty red, 
reſembling the red of brickduſt, 
which is very different from the 
colour of red lead; and even this 
dirty red was changed into a yellow 
colour, by augmenting the degree of 
heat with which the lead had been 
calcined. The method of making 
red lead is very well underſtood in 
England and Holland, but not in 


35 France; and the French workmen are 


* * 
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of opinion, that it cannot Hes made 

by the flame of wood fires. ® - 
During the making of red lead, 

part of it is volatilized, there riſes 

up from it a vapour, which attaches 

itſelf to the roof of the furnace, and 
forms ſolid lumps. Theſe lumps 

are of a yellowiſh white colour mix- 

ed with pale green and ſome reddiſh 

_ ſtreaks, wherein are frequently ſmall 

red cryſtals, reſembling ſuch as may 

be artificially formed by .ſubliming 
ſulphur and arſenic together. The 
workmen, call the whole of what. is 
ſeparated from the lead in the form 

of ſmoke, ſulphur: when this ſub. 
limed matter is detatched from the 
roof of the furnace, the red parts 

„ I ' 
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® _ Mem. de Þ Acad, des 88 1770. ET 
Elemens de Mineral. TR M. Sage. Vol. 1i. 


p. 248. 
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ceſs, into fed lead; and the yelloß / 
ones are ſent to the ſmelting fur- 

naces, to be run dawn again into 
lead. The quantity of this ſubli- 

mate amounts to about five hundred 

Weight in making one hundred tons 

of red lead. The proportion here 

ſiaca the ſmoke ariſing from the 
kad, forms itſelf into larger maſſes 
and in leſs time, when. it is not con- 

Rantly ſuept from the roof of the 

Furnace than when it is, and 

5 Vorkmen endeavour to keep che roof 

m free. from it as they can, becauſe | 

2 ſmall portion of it injures the co- 
lour of a large quantity of the red 

head c which it nen to be 

mixed. 5 


A ton or of - event „ bande wright 5 


: : 
5 2 Pp 
; 7 , : 
1 4 ; S 5 
* I %-. 
' 
* 


n 
r e 


: 4 3460 
. of lead generally gives twenty: tio 
hundred weight of red lead, notwith- 
ſtanding the loſs of ſubſtance which 
dhe leadevidently ſuſtains from the 
- copious ſmoke which ariſes from it 
during the operation. Some authors 
tell us, that the increaſe in the weight 
of the red lead is double what I have 
here mentioned: thus, Or/chall ſpeak- 
ing of the red lead made at Nurens- 
Zerg, aſſures us, that 100 pounds of 
lead yield 120 pounds, and fome- 
times even more, of red lead. It 
is not impoſſible that, according 10 
the different manners of conducting 
the Proceſs, there may be a differ- 
ence in ee ee er On erg 
formation from fore of the ik 
| exper 
"36S Orſch. Metal: French Tranſ. p. 100.— | 
M. Sage's Mine, Vol. H. P. 384. 
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experienced makers of yy end inn 
Derbyſhire. There have been great 
diſputes amongſt philoſophers; 00- _ 


what principle this increaſe of weight 


ſhould be aſcribed; ſome have attri- 
buted it to what they call the matter 


of fire; others are upon good grounds 
convinced, that it is owing to the 
abſorption of the air itſelf, or of 


8 of the principles of which the 


air conſiſts, This hypotheſis con- 
cerning the fixation of air during the 


Calcination of metals, is ſaid to have | 


heen firſt advanced by John Rey a 
Freneh phyſician in 1630; Dr. Hales 
was partly of the ſame opinion; 
and Dr. Pemberton very expreſsly af» 


UF 


7 


firms, that calcined metals receive 


their increaſe of weight from the air, 


which by acting on the inflamma- 
N 


i 


®, Veget. Stat. 


„%% ͤð | 
ble ſubſtance, either in metals or 
other bodies, expels it from them, | 
and unites itſelf (in part at leaſt). to 
the remains of the body ”.* The 
ingenious labours of Dr. Prieſtley and 
of M. Lavoifier have confirmed the 
. conjectures and experiments of for- 
| mer philoſophers, for they have clear- 
ly proved: two points — — firſt, that a 
large portion of air may be ſeparated 
from red lead, by reducing it to the 
ſtate of a metal; — and ſecondly, 
- that a large portion of air is ab/orbed. 
by kad during the calcination, by 
| which it is reduced to the ſtate. of 
red lead, + 1 
During the calcination of lead, it 
is certain, from what has been ſaid, 
. Petwber: Chem. p. 245- 


T Prieſtley's Exper. and Lavoiſier's Eflays, 
tranſlated by Henry. 
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5 chat much of its ſubſtance is diſperf. 

ed into the alr; this ſubſtance may 
indeed be ſeen aſcending as a ſmoke 
from the furface of the lead, if the 
heat be ſo great as to make it boil; 


and in a leſs degree of heat, the va- 5 


pour which aſcends from it, may be- 

rendered vifible, by holding over it 
a wet iron ladle to condenſe it. But 
at the ſame time, that the lead loſes. 
conſiderably of its weight by the 
volatilization of part of its fubſtance, 
it receives ſuch an acceſſion of new 


matter from the air, as renders the. 


weight of the part which remains, . 
much greater than that of the whole 
lead which was expoſed te calcina- 
tion. This acceffion of atrial matter 
may be driven off from red lead, by 
reſtoring to it the inflammabale-prin- 


eiple which was cenſumed during 
" V 


* 


+ as 

the calcination; but after this extra | 
neous matter is driven off, by re- 
ducing the lead, we ought not to 


expect that > a lent nothin aha | 


brought back to its former ſtate, 
| ſhould weigh as much as it did be- 
fore it was calcined; becauſe that 


part of it which was volatilized and 


diſperſed i into the air cannot be reco- 
vered. And in fact, it was obſerved 
in the laſt Eday, that three. tons of 

Ky when. converted by calcination. 


into lithange, had loſt two hundred 


weight this ee 5 N 


fifty · eigkt hundred weight conſiſted 


partly of the earth of lead, and parti 


of the air which had been fixed in it 
during the calcination; and hence, 
When it was reduced, it did not give 


above 


5 
. 2 


g „„ 
— . two hundred weight. Ti 

calcining then, and reducing - wc = 
hundred weight of- lead, there is 

boſs of eight hundred weight: a Ser 
part of this loſs is rightly referred 3 
the volatilization of the lead, but a : 
part alſo may: juſtly enough be re- 
ferred to the ſcoria which remains: 
after the reduction of the litharge 
into lead, that operation being ſel- | 
dom performed ſo accurately as not- 
to leave ſome part of the litharge 
unreduced. I have here ſpoken of 
the loſs of weight, ſuſtained during 
the reduction of litharge, ' as if it 
was the fame as that which red lead 
| ſuſtains; there, probably, may be 
ſome difference between them, but 
che general inference is the ſame; 
and I have been informed moreover, 


: that there is neither increaſe nor de- 
1 - W 


"A 35 ) 
8 ereaſe in weight, in a Te | 
tharge i into red lead? 5 
In making red lead in Derbyſhire, 
the. workmen mix one hundred 
weight of flag lead with about eigh- 
teen. hundred weight of ore lead; 
and they are perſuaded. that this ſlag 
lead has a great effect, in accelerating 
the converſion of the other lead into 
an earth. 7in, when mixed with 
lead, very much promotes its calci- 
nation; and the flag lead has this 

| property 
= This obſervation does not accord with | 
that of the author of the Familiar Diſcourſe 
concerning Mines. p. 34. — 20 hundred. 
weight of this litharge will produce 22 hun- 
dred weight of red lead.“ Another author 
informs us that 20 pounds of lead will by 
a long calcination give 25 pounds of aſhes,. 
and that theſe 25 pounds of aſhes will When 


reduced, give 19 pounds of lead. Lemery, 
Cours de pa p. es 


5 352 ” 
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fs plague in common with es I 
of tin and lead, that it does ot, 


when melted, exhibit any colours on 
its furface: may not its properties, 
by which it is diſtinguiſhable from 
ore lead, ariſe from its containing = 
zinc or tin? We are too apt, I think, 
to look upon the ores of lead as con- 
training only one metal; finee we are 
certain that they all contain two; 
namely, lead and filver; and it may 
be, that they contain other metafnic 
ſobftavices, particularly zinc and tin. 
In converting a ton of lead into 
red lead, the workmen obſerve,: that 
rewards the end: of the operation,” 
4 few Pounds of lead' are always | 
found to remain, which cannot be 
changed into red lead, with the fame 
facility with which ordinary Itdd is 
changed. When I was firſt inform- 
| ed 


: . 5 „ 5 
ed of this circuinſtance; 4 conſidered 5 
it in the following manner. — Der- 
d, though it does not con- 
tain ſilver enough to render the ex- 
traction of it profitable, yet it. gene- 
rally contains five or ſix ounces in a 
ton: ſilver is not capable of being 
converted into an earth by the ac- 


tion of air and fire, when therefore 


a ton of lead is converted, as to its 
greateſt x part, into red lead, why may 
not the fix ounces of ſilver contained 
in that lead, be left unaltered ? and 
may not the ſuperior difficulty of 
reducing the laſt portion of the lead 
into red lead, proceed from hence, 
that it is much more impregnated 
with ſilver, than ordinary lead is? 
Under the influence of this conjec- 
ture, I procured: from Derbyſhire, 
ſome of the lead which remained 
VOL, III. „)* 


. 


uncalcined i the milking of red lead, 


and I aſſayed it fot filyer ; but it 


Aid not contain more ſilver, than 


many ſpecimens of ore lead con- 


| tained. 


It has "IR veeariuddhy more then 


once, that red lead may be reduced 


into lead; by being melted with roſin, 


tallow, charcoal, or any ſubſtanes 
containing the inflammable principle. 
The proof of this is very eaſy; a 


few grains of ted lead being ſcattered 
on a piece of red hot charcoal, will 


be changed into globules of lead; 
or if the reader burns a common fed 
wafer in the flame of a candle, hold- 


ing a piece of white paper under it; 


| he will ſee many red hot globules 
kanne Wen the Paper, ad theſe 


globules he will find to be leatl: this 
lead proceeds fromm the red lead with 


Which 


=. 
Which orfitiary wafers are coloured 


being vreducal into the ſtate of a met 


tal, by uniting itſelf with the inflam- 
fable principle. The beſt waters 
ate coloured with vermillion — w_ 
dered thinahar. e 
Having deen diſappointed in the 
Exit of finding a large pro- 
portion of fitver, in the ſmall reſidue 
of lead remaining after the conver- 
tion of ordinary lead into red lead; 
and being unwilling to give up che 
notion, I was tefitous of convinemg 
myſelf that T had not been guilty ef 
any tmiſtalce in che aſſay that 1 had 
made, by trying whether red lead it- 
RIF did not contain filvet; for if red 
Lead evtitxined: ſHver, 5 faw m reuſon 
as rg ace e e An we 


od + 888 is an ore of  guickleers TY 
pied of quickſilver an ſulphot ; Fene- 
OP of 7 parts of quick ſilver to. ĩ of ſulphur. 
| T3 


63 76 1 „ 
to be furpriſed at the reſidue, is. = 
mentioned, not containing more than 
I found it to do. 1 therefore re- 

| duced a quantity of red lead into the 
ſtate of a metal, by melting it with 
roſin; this reduced lead was care- 
fully aſſayed more than once, and it. 
always afforded a portion of ſilver. 
Hence we may conclude, that the 
filver contained in lead, though i it be 
not fubject to calcination during, the 
proceſs of making red lead, is never- 
theleſs mixed with the calcined lead: 
in ſuch a comminuted ſtate, as to- 
— our ſenſes; the ſilver, proba- 
bly, is ſtill in the form of filver, but 
its particles are ſo indefinitely fine, 
that they cannot be diſtinguiſhed. in 
the maſs of red lead, which contains 


them. 
„le method of mon flag lead 
has 


* 8 

has been deſcribed before; 1 aſſay d 
this kind of lead ſeveral rimes, and: 
1 ſometimes obtained from it a glo- 
bule of filver, at other times there 
was no appearance of ſilver, This 
difference in the reſult of the aſſays, 
is not to be attributed to any differ- 
ence in the quality of the ſlag lead 
which was aſſayed, for all the pieces 
which I tried were cut from the 
ſame lump, but to the different de- 
grees of heat uſed in the operation; 
when the fire was too ſtrong, the 
- fil ver, I conceive, was wolatilized. 
Silver I know is looked upon as a 

| fixed metal, and not capable of being 
volatilized; and the loſs of ſilver 
when the fire is too ſtrong, has been 
attributed to its being not 22 
ed, but abſorbed by the cupel; 31 


have no objeclion to this accounts 
1 85 23 but 


8 223 5 i 
but that the volatilization of filves 
aon the eupel is no unwarranted. con. 
Jure, appears from hence, that in 
the laſt proceſs of refining lead for 
cler at Holywell, ſo much of the 
| ſaulyer 1 is cartĩed into the ehimney of 
be furnace, that they have procured 
a ſilver * from melting * fretp: | 
0g 
A great quantity of lead 1s annu- 
ly imported in the tea boxes from 
? . , 2 Congo box contains about 
10 pounds, and an Hy ſon box about 
1 4 pounds of lead; 1 have frequently 
gffayed this lead, and always found 
chat it contained flver, but not in 
guantity ſufficient to quit the ex- 
pense of extracting it. | 
Pute lead is heavier than pure fil- 
yer, nnd the purer the lead the great- 
+ N 1 calculated the 


weight 


( Ll 2 
ent forts of — 


Weight of a cubic foot of 


Lead from the reduction of red ws” I 146 
Lead uncalcined in making red lead 1 1331 
Lead ſmelted from an ore 11262 
Lead from the ſlag of a cupola furn. 11212 
| Lead from a tea box - 1176 


The experiments from which I form. 
ed this table, were repeated at dif- 
ferent times, and the mean of ſeve- 
ral trials in the reſpective ſorts Is. 
expreſſed. A cubic foot of fine fil- 
ver weighs i 

The following aſſays of the ſeveral 
leads here mentioned, were made by 
an experienced aſſayer in London; 


. are very little differeng from: 
thoſe 


. © Coun. 1 
1 


A 


in the 2 bulineſs of 


8 LOR 


XX © Ting. rather than u x 1 mine. 8 


3 . | Fine flyer in in a RN = of. SER To 
Tn from the reduction of red 1 14 

1 Lead uncalcined in making red lead 14 | 

1. Lead ſmelted from an ore 14 = 


. Le 4 rom che ag e. 14 
ad from a tea ben 7,46 


* * _ o © ; - * 
. 25 8 8 Re”. "YR = 2 1 3 * 


From comp paring the” two As 
wogether, we ſee that the heavieſt 
lead contains the leaſt ſilver : + L.do | - 
e ot. think, .that perſons. intereſted j in 5 

| Knowing the quantity of ſilver con- 

tained In any particular ſpecimen of 

lead, ſhould reft ſatisfied with aſſay- 

ing ſo ſmall a portion 3s a pound, 
eſpecially if no notice is taken of 
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vinegar. Thin plates of 


ing vinegar 3 , theſe pots being ranged 


on proper ſtages, and their mouths 
being covered in ſuch a manger, 45 
to permit 1 the vapour of the vinegar 


to eſcape, ard at the fame time to 


prevent any impurity from falling 
into them, a quantity of horſe dung 
i thrown-in amongſt he | 
h at of which, as it "grows purtid, | 
the yinegar 1s raiſed in vapour, and ; 
| this vapour attaching elf to both 
- Tides of every ſpiral; 'of the lead, 
which i is ſo placed as not to 6 toücl | 
the vinegar, it Fcorroges the lead, i into 


; by the 


. 


14 * 


3 ſcales, which 8 bear off 
V From 


| " White "at's or. eraſe, is lead _ 
: Tead are rolled "up in a ſpiral. form, 
and placed | in Earthen pots contain- 
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Wt from the plus. vaſhed and ground | 
n a mil}, conſtitute the * 1 

of the hops, excepting that this ie 
generally, even before it_gets into 
the hands of the painters, adulterat- 
ed with chalk, Ceruſe was for- 
merly made by the vapour « of putrid 
urine inſtead of vinegar. The time 
When this preparation of lead was 
firſt diſcovered i is wholly uncertain. 
Dioſcorides if aks of its being made 
in great perfection a at Rhodes, Corinths, 
and Lacedemon, and of an inferior ſort . 
of 1 it at Putephi; > and Pliny deſcribes. 
to ways of conducting the opere, 
tion, both of which are now in uſe, “ 
The Romen ladies were well ac- 
quainted with the uſe of ceruſe as a 
coſmetic : P{axtus introduces a wait⸗ 
© x Diof: Lib. v. C. 103. Op * — 
e. xxxiv. s. 5. mT | 


oy ceruſam, neque melinum, neque aliam 


(% 1 


| ing woman refuſing ta gr her hs. 


Kreſs either cervſe Or reuge, becauſe, 
ferſooth, in the true ſpirit of a flat 
teting Abigail, ſne thought her quite 


handſome enough without them, * 
I ſuppaſe the Chriſtian ladies in the 


days of St, Jerome, were given to this 


Pagan cuſtom, for the venerable fa- 
* ln very n ink 


"8 — non do, ſcita es tu quidem, 


: Nova. pictura interpalare vis opus lepidifi. 


MUM, 


Non iſtanc #tatem oportet pigmentum ullog 
attingere, 


ullan 2 


? nut, Mot, AA. L 
"Quid facit in facie Chrifliang purpuriſſas 


0 cery/a, quorum alterum ruborem genarum, 


labiorumque mentitur, alterum candorem 
oris et colli, ignis juvenum, fomenta libidi- 


dum. impndier mentis indicig . 9 


i Fuſcum, 


a 


t 3 


che uſe we Tokge for the Tips and 
8 cheeks, and of ceruſe for the face and 


neck, as incentives to luſt, and indi- 


cations of unchaſte deſires. Without 
preſuming to explore the arcans of 
2 lady's toilet, or to reveal 
by which my fair country women 
endeavour to improve charms, na- 
turally irrefiſtible, 1 would add to 
to the admonition of St. Jerome, a 
caution, more likely, in theſe. dege- 


nerate times, to be attended to 


the certain ruin of the complexion, 


to ſay nothing of more ſerious mala- 


dies, which muſt ever attend the 


conſtant application of this drug. 


Nor is the nagiſtery of biſmuth or 


Spaniſh white, as it is called, much 


leſs pernicious than ceruſe, notwith- 


ſtanding its being in ſuch repute in 


8 n chemiſts can _” 


pre: 


r "> 
he arts 
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a r it t faſt enough to ſupply the | 


demand for it. But if, as is moſt 
probable, they will neglect this cau- 
tion, I warn them, however, to for- 


bear the uſe of ſuch waſhes at Har- 
_ rowgate,. Moffat, and other places of 


the ſame $106, leſt they ſhould be in 


1 


whale. . neck, and arms were 


ſuddenly. deſpoiled of all their beau- 


ties, and changed quite black by a 


ſulphureous water. Indeed, all phlo- | 


giſtic vapours, and even the ſun it · 


ſelf tends to give both the magiſtery of 
biſmuth, and ceruſe, a yellow colour: 


this, obſervation AY; ane a line 


in 


170 . The ins of bilnuch 6 is made by 
diſſolving that ſemimetal in aqua fortis, and 
precipitating the diflolved meg from the 


acid, ds water. 


— A 2 1 —ͤ—— 2 — 
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of ceruſe. 


| Whith is comigaous to the boards, 
' tovered with 4 white pellic, 48 
thick ſometitries as an half crowns 
this pelficle is cortoded lead, atid is 
4s uſeful for painting, and' othet 
purpoſes, as the belt white lead. The 
lead on che ſouth fide of arty build - 
5 in os is | found to abound moſt with 


ca) 


i Ati, where 4 3 


fad to fear the fun. * 
Other fluids, beſides the yapou 


thps covered 'with lead, whith hits 


Hin undiſturbed for many years, 


they uſually Hi trat fide of the Tead 


S473 " this 


Ceruſata timet Sabella, ſolem. _ 
_ - Mar, Ep. Lib. II. E. XLI. 


of vitiegar, tortode lead int6 à kind 
When | plumbers ſtrip 
the roofs of crutches, or other builds 


wy 


— 


199) 


this White eruſt; that on the forth 
Kee having very Httle, or none at all 
Sk it; It is believed alſo, that lead 


Which Hes en deal boards, is not ſo 
apt 10 be covered with this white in- 


Lruſtation, as that which lies upon 
dak; if thete be any truth in this ob. 


© Seviltloh, ie ntty, perhaps, be ex- 


plained frotti hence, that oak cons 


tains + much ſtronger acid than deal, 
and this ſtrong acid being diſtilled, 
Ad it were, by the heat of the ſun in 
ſummer, attaches itſelf to the lead 
Ant cotrodes its of this cörröfton 


may be the effect of the fun and air, 


Which, by their conſtant action, cal- 
Cine or corrode the fead; ind this 
<Eitcinet fexd not being walked off 


by the rain, may, in the courſe of a 


Stet many years, form the cruſt 
dere ſpoken of. It miglit be worth 


2 


C/ 
| ve i a phitoſophical- view, to 
4 examine more minutely than hass 
ö been done, the difference between 
old lead which has. loſt. ſome of its 
parts by long expoſure to the air, 
and new lead. The plumbers have 
I. aſſured me that if a pig of old lead, 
* and an equal pig of new lead, be 
fl . put together into the ſame i iron pot, 
l and. expoſed to the ſame degree of 
l heat, the new. lead will be melted 
il | much ſooner than the old lead. An- 
i bother difference betwixt them, re- 
| | 5 ore ſpects the quickneſs with which they 
W.. - may. be reduced to a calx, the new - 
| lead being obſerved to calcine much 
= | faſter than the old. 3 
i} Neither ceruſe, nor litharge, nor 
ii minium, have any taſte, but any of 
ii - theſe ſubſtances being boiled in di- 
med vinegar, which has an acid 
| 1 _ taſte, 
ll 


: =: * 5 

; caſte, will be-diffolved in its and the 
ſolution being eryſtallized will give 
one of the ſweeteſt; ſubſtances in na- 


ture, called Saccharum Saturni, or ſu- 


gar of lead. It is this property 
which lead has of acquiring a ſweet 
taſte by ſolution in an acid, that has 
rendered it ſo ſerviceable to thoſe 
wine merchants who, reſpecting their 
own profit more than the lives of 
their cuſtomers, have not ſcrupled 
to attempt recovering wines, which 
had turned ſour, by putting into 
them large quantities of ceruſe or li- 
tharge. I believe this adulteration 

is puniſhed with death in ſome parts 
of Germany; and it is to be wiſhed 
that it met with that puniſhment 
every where. In 1750 the farmers 
general in France being aſtoniſhed at 
the great quantities de vin gate which 
. were 


| ( 370 5 
were drought:i into Pants, 4 in Shades to 
de made into vinegar, redoubled 

their reſearches to find out the cauſe 

of the great increaſe in that article; 

for near thirty thouſand hogſheads 

had been annually brought in for a 

few years preceding the year. 1750, 

whereas the quantity annually brought 

In forty years before, did not exceed - 

1200 hogſheads. | They diſcovered, 

that ſeueral Mine merchants, aſfum- 

ing the name of vinegar merchants, 
bought theſe ſour wines: (which were 
ſtill rendered more. four by the cuſ- 
tom of pouring into. each hogſhead 

fax pints of. vinegar before it was 

ſold,) and afterwards, by means of 

litharge, rendered them _ and : 
fold them . . 
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Our Engliſh vintners, there is reg · 


fon to fear, are not leſs ſcrupulous. ' 


in the uſe of this poiſon than the 
French wine merchants; for it nat 
only corrects the acidity of ſour 


wines, but it gives a richneſs to 


meagre ones, and by this property 
the temptation to uſe it is N in- 
creaſed. TOY 

The reader awd Fant Pg 
ſelf with the means of detecting lead 


when diſſolved in wine. Let him 


boil together, in a pint of water, an 


ounce of quicklime and half an 


ounce of flowers of brimſtone, and 
when the liquor which will be of a 
yellow colour is cold, let him pour 
it into a bottle, and corking it up, 
reſerve it for uſe. A few drops of 
this liquor, being let fall into a glaſe 
of wine or cyder containing lead, 

AK: 5-5; wil 
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will change the whole into a colour 
more or leſs brown, according to the 


quantity of lead which it contains; 


if the wine be wholly free from lead, 


it will be rendered turbid. by the li- 
quor, but the colour will be rather 


a dirty white than a blackiſn brown. 


Van Heimont was of opinion, that 
Paracelſus made no vain boaſt, in 
faying that he could cure two hun- 


dred diſeaſes by preparations of lead; 


but he does not tell us of the many 
hundred perſons he, probably, ſent 


to their graves by his attempt. But 


it is beyond my ability, and falls 


not within my deſign, to diſcuſs ei- 


ther the ſalubrious or poiſonous 
qualities of lead; eſpecially as the 
labours 


1 Adeo ut non fruftra Paracelſus glorietur 


ſolo plumbo forte ducentas morborum claſſes 
ſuperare poſſe. | Helm. Op. p. 561. 


73) _ 
Jabours of Sir C. Baker und Dr. 
Percival 4 haue fo Ny" Mluftrared 
that ſubject. ; 

_ Having accidentally 0 Aung 
he printing of this volume, that 
Pr. Prieſtley had diſcovered a method 
of reducing red lead to its metallie 
form, by melting it, in contact with 
'inflammable air, by means of 2 
burning glaſs, I was very deſtrous of 
having ſo remarkable a fact confirm- 
ed by other experiments. But being 
prevented by à bad ſtate of health 
from venturing into an elaboratory 
-myſelf, I communicated my wiſhes 
and ideas to an ingenious gentleman 

of this univerſity, * who has for ſome 

; years been cultivating chemiſtry with 
a pro- 

2 Med. Ef. I EM. on the Poiſon of Lead. 


„Rev. Mr. Milner, A. M. Fellow of 
Queen 8 8 
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fa glaſs tube, 2060 ; the 4 of 
which ſame red lead had been put, 
an empty bladder was: tied; to the 
2 Wader fa of of 


cloſe: that part 
in Which the red lead was 1 


being held over a 
ſmall crucible full of burning char- 
cal, the iallammabie air was preſſed 
out of the bladder; at its firſt 
ugh the tube the red lead be- 
came brown, as if it had been mixed 
ſome: oleagineus particles; and by 


ſling the bladders alternately for 
IE e 
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5 0. at NY e 
Shen ae of time; nd lead . 
uerdt into mall globules wag 


ir e — n ablorbes by che red 
lead; mim it became a metak 
air, as 2. conſtituent. part of im 

 buſtible bodies, bore: 2 great. rem. 


_ alſo has been exprelicg, whether the 
phlogiſton of metallic ſubſtances be 
not an elaſtic inflammable fluid; this 
experiment, in which lead is #educed 
by abſorbing inflammable air, tends 
very much to ſtrengthen that hypo- 
| theſis, and I dauht not we ſhall ſee - 
_ reaſon to admit. wihout heſitation, 
when the ſubject has been more ine | 
veſligated; 
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doubts, will he beſt. accompliſhed b 


any definite quantity of in- 
ble air can b abſorbed e 4 
tallic earth; nor, 


the ability of him, to whom we owe 
the firſt ſuggeſtion, of the phlogiſton 


of metallic ſubſtances being an in- 
flammable air. © EEO 
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